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EXECUTIVE SUMMARY

The NASA-Jet Propulsion Laboratory (JPL) in Pasadena, California has
generated and disposed of hazardous materials during its research and
development activities. The Comprehensive Environmental Response, Compensa-
tion, and Liability Act (CERCLA), as amended, stipulates that such federal
facilities perform a preliminary assessment at sites where hazardous
materials may have entered the environment. Ebasco Services conducted a
preliminary assessment/site inspection of JPL in 1988 (Ebasco, 1988a 1988b).
The data collected during this PA/SI was used for a preliminary Hazard
Ranking System (HRS) score. The HRS score is used to rank sites for
potential listing on the National Priorities List (NPL). During the early
bart of 1990, Ebasco Services conducted an Expanded Site Inspection (ESI) of
JPL to provide additional support and documentation for a final HRS score.

During the ESI of JPL, five groundwater monitoring wells were installed and
38 soil gas collectors were used to outline the nature and extent of
groundwater and soil gas contamination. Two of the monitoring wells were
drilled to crystalline basement rock, as deep as 725 feet below ground level,
and were completed with a multi-port casing system which allows for the
simultaneous monitoring of separate water-bearing zones within the aquifer.
Groundwater samples were collected and sent for laboratory analysis of vola-
tile and semivolatile organics, California Title 22 metals plus strontium,
pesticides and PCBs, Total Petroleum Hydrocarbons, and cyanide. These data
were collected for input for the final HRS evaluation. The laboratory data
indicate that groundwater at JPL 1is contaminated with volatile organic
compounds including carbon tetrachloride, trichloroethene, and tetrachloro-
ethene at concentrations above state and federal regulatory thresholds.

The HRS score calculated for JPL is 38.3, based on the data collected. This
score is above the 28.5 level required to be considered for the NPL.
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1.0 INTRODUCTION

Ebasco Environmental (Ebasco) has completed an Expanded Site Inspection
(ESI) of the Jet Propulsion Laboratory (JPL) in Pasadena, California. This
work was conducted for NASA in response to requirements of the U.S.
Environmental Protection Agency (EPA). Section 120 of the Comprehensive
Environmental Response, Compensation, and Liability Act (CERCLA) as amended
by the Superfund Amendments and Reauthorization Act (SARA) mandated that the
Environmental Protection Agency establish a “docket" of Federal facilities
where hazardous waste is generated and/or stored, treated or disposed of
currently or in the past. Section 120(d) required a preliminary assessment
(PA) for those facilities on the docket by April 18, 1988. The purpose of
the PA was to identify sites requiring further study under a site inspection
(SI). Ebasco conducted a PA/SI at JPL during the month of February, 1988.
Based on data from the PA/SI, a score using the Hazard Ranking System (HRS)
was obtained. The HRS is used to rank sites for potential 1isting on the
National Priorities List (NPL).

The purpose of this report is to provide additional support for an HRS score
and present the results of groundwater and soil gas investigations performed
between January and March 1990 as part of an ESI of JPL. This report
discusses the methods used by Ebasco during this work, identifies and
discusses the physical characteristics of JPL geology and hydrogeology and
presents the findings.

1.1 OBJECTIVES AND ORGANIZATION OF REPORT
The objectives of this report are as follows:

o To support an HRS score with additional groundwater and soil gas
data; ~

o To outline the nature of JPL groundwater and soil gas contaminants
(i.e., type and concentration); and

3961E 1-1
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o To identify to the extent possible the horizontal and vertical extent
of groundwater contaminants based on a limited number of wells and

soil collectors.

Sections 1.0 and 2.0 of this report provide introductory and background
information. Section 3.0 identifies and describes site 1investigation
methodologies. Section 4.0 discusses the results of field investigations.
Section 5.0 provides the Hazard Ranking System score.

3961E 1-2



2.0 SITE DESCRIPTION

JPL is located in Pasadena, California, northeast of Interstate 210, the
Foothill Freeway. The site covers 176 acres and is situated on a south-
facing slope of a foothill ridge of the San Gabriel Mountains. JPL is
immediately west and north of the Arroyo Seco intermittent stream bed, and
north of the Devil's Gate Reservoir. Figure 2-1 shows the location of JPL.

JPL is bordered on the west by a residential neighborhood, and on the south
by an equestrian club and an L.A. County Fire Station. A U.S. Forest
Service Ranger Station, high school and county park also lie to the south of
JPL. The facility lies partially within the cities of Pasadena and La
Canada-Flintridge. Residential areas of these cities and of Altadena are
within one to three miles of JPL. The total population residing in the
vicinity of JPL is as follows:

o within one mile of the site - 9,500;
o within two miles of the site - 17,000; and
o within three miles of the site - 20,000.

Residential property is adjacent to JPL property. The nearest offsite
building is also adjacent to JPL property. The total number of buildings
within two miles of the facility is approximately 2,500 (Ebasco, 1988b).

2.1 HISTORY OF SITE

The NASA-Jet Propulsion Laboratory was developed and operated by the Army
between 1945 and 1957; jurisdiction was transferred to NASA in 1958. The
California Institute of Technology (Cal Tech) is currently under contract to
NASA to conduct research and development at JPL. JPL currently employs
almost 8,000 people. JPL's mission is research and development in
aeronautics, space technology, and space transportation. JPL's primary
activities include exploration of the earth and solar system with automated
spacecraft, the design and operation of the global Deep Space Tracking
Network, and other research and development activities. Since 1958 JPL has

3961E 2-1
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managed the Ranger and Surveyor missions to the moon; the Mariner missions
that explored Mars, Venus, and Mercury; the Viking Mars Orbiters; the
Voyager missions to Jupiter, Saturn, Uranus, and Neptune; and the
earth-orbiting Infrared Astronomical Satellite (IRAS). The latest of JPL
missions to explore the planets in more detail include Galileo, a Jupiter
orbiter and probe and Magellan, a Venus orbiter. To accomplish these tasks
a variety of support functions and research and development 1laboratories
using various chemicals are present at JPL. The general types of material
present at JPL, now and in the past, include solvents such as tetrachloro-
ethene (PCE), solid rocket fuel propellants, cooling tower chemicals,
sulfuric acid, freon, mercury, and chemical lab wastes. Between 1945 and
1960, at least eight separate areas used to dispose of wastes were present
on JPL where the above mentioned materials may have been or are suspected to
have been disposed. Figure 2-2 shows the locations of the buildings and
road system at JPL and the approximate locations of these old waste disposal
sites.

At JPL there have been two documented chemical spills. One involved a
battery acid spill between Buildings 230 and 180 in 1988. The battery acid
found its way to the storm drain and was pumped out where the storm drainage
system enters the Arroyo. The second incident, also in 1988, involved a one
gallon methylene chloride spill on the loading dock of Building 241. The
methylene chloride was contained and cleaned up.

2.2 GROUNDWATER HYDROLOGY

The JPL facilities are located within the Monk Hill Subarea of the Raymond
Basin (see Figure 2-3). The Raymond Basin is a small triangular groundwater
basin bounded on the north by the San Gabriel Mountains, on the west by the
San Rafael Hills and on the south by the Raymond Fault. Raymond Basin's
groundwater is an important source of potable groUndwater for many communi-
ties in the area including Pasadena, La Canada-Flintridge, San Marino,
Sierra Madre, Altadena, Alhambra, and Arcadia. The aquifer under JPL is not
designated as the sole or principal drinking water source for JPL.

3961E 2-2
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Figure 2-3
Location of JPL within the Monk Hill Subarea of the Raymond Basin.
(Modified from Nagler, 1985).




The Raymond Basin's climate is semiarid, Mediterranean characterized by hot,
dry summers and mild winters with intermittent rain. The long-term average
annual precipitation in the area is 22.5 inches. Approximately three-fourths
of the annual precipitation occurs during the months of December through
March. Groundwater 1levels also fluctuate during the year with lower
elevations usually encountered between July and December and higher
elevations occurring between January and June.

The groundwater tabie below JPL has been encountered in monitoring wells at
depths from 100 to 240 feet below ground level. The groundwater table tends
to conform to the surface topography with the predominant groundwater
movement to the south and southeast from the foothills toward the Arroyo
Seco Valley. The estimated hydraulic gradient in this area is between 200
feet per mile to 100 feet per mile (Raymond Basin Management Board, 1985).
The average transmissivity of the underlying aquifer ranges from approxi-
mately 50,000 gallons per day per foot (gpd/ft) in the La Canada Valley to
about 200,000 gpd/ft near the Arroyo Seco and Devil's Gate Dam (Raymond
Basin Management Board, 1985).

The groundwater basin is being replenished by both natural and artificial
recharge. Several groundwater recharge basins are located in the Arroyo
Seco downstream from the JPL site. In addition, three City of Pasadena
supply wells and one monitoring well are located within 2,000 feet
downgradient from JPL. These Pasadena City wells have been shut down for
several years due to contamination. The City of Pasadena has previously
conducted water sampling at these wells and monitoring well MH-01 located in
the Arroyo Seco. The analyses of these samples indicated the presence of
small amounts of TCE (trichloroethene), CCl4 (carbon tetrachloride), PCE
(tetrachloroethene) and 1,2-DCA (1,2-dichloroethane). Since no other major
jndustrial establishment is present near these wells, JPL's former waste
seepage sites are generally suspected as a likely source of this groundwater
contamination. The City of Pasadena's Water Department currently serves a
population of approximately 150,000 people.
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2.3 GEOLOGY

JPL is located adjacent to the southwestern edge of the San Gabriel Mountains
(see Figure 2-4). The San Gabriel Mountains together with the San Bernardino
Mountains to the east and the Santa Monica Mountains to the west make up a
major part of the east-west trending Transverse Range province of
California. This province is dominated by east-west trending folds, reverse
faults, and thrust faults indicating a history dominated by north-south
compressional deformation.

The San Gabriel Mountains are mainly composed of crystalline basement
rocks. These rocks range in age from Precambrian to Tertiary and include
various types of diorites, granites, monzonites, and granodiorites with a
compiex history of intrusion and metamorphism. Immediately north of JPL the
San Gabriel Mountains are comprised of the Quaternary Pacoima Formation.
This formation is composed of conglomeratic arkosic sandstones of stream
channel and fanglomeratic origin (Smith, 1986). The color of the Pacoima
Formation is buff or tan where unweathered and ranges from orange to dark
reddish orange where weathered.

Periodic tectonic uplift of the San Gabriel Mountains has occurred during
the past 1 to 2 million, years producing the present topography of the area
(Smith, 1986). Most of this uplift has occurred along north to northeast
dipping reverse and thrust faults located along the south to southwest edges
of the San Gabriel Mountains. As Figure 2-5 shows, the thrust faults near
JPL include the Mt. Lukens Fault, the south branch of the San Gabriel Fault,
and the JPL Fault ("bridge fault"). East of the Arroyo Seco the south branch
of the San Gabriel Fault is the primary range-front fault. MWest of JPL the
Mt. Lukens thrust fault is the main range-front fault, and across JPL the
JPL Fault and associated branches is the primary range-front fault. These
faults, along with others along the southern edge of the San Gabriel
Mountains, comprise the Sierra Madre Fault system.
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The Sierra Madre Fault system separates the San Gabriel Mountains to the
north from the Raymond Basin to the south. The sediments of the Raymond
Basin adjacent to and beneath JPL are the result of alluvial and fluvial
deposition. Current fluvial deposition can be found in the Arroyo Seco where
braided steam-channel deposits are now located. Older quaternary alluvial
fan deposits or fanglomerates are located beneath JPL. Generally, these
sediments are characterized by poorly sorted, poorly consolidated, coarse
grained, brown sands with gravels, cobbles and boulders. The cobbles and
boulders are primarily subrounded and are up to 3 feet in diameter. The
provenance of the cobbles and boulders is clearly the San Gabriel Mountain
crystalline basement complex. The fanglomerates also contain significant
amounts of clay and silt. Bedding is very poorly developed in the
fanglomerates where the percentages of silt, clay, cobbles, and boulders
fluctuate throughout the stratigraphic column. These fanglomerates reach a
maximum thickness of approximately 750 feet near JPL and the mouth of the

Arroyo Seco and then gradually decreases south toward the South Pasadena
area. Figure 2-6 is a contour map on top of the crystalline basement
complex near JPL showing the general dip of the basement to the north-

northeast.

During the current Expanded Site Investigation, Ebasco geologists performed
a reconnaissance survey of the surface geology accessible at JPL. Of
particular interest were the exposures of the JPL Thrust Fault. In 1977
Agbabian Associates compieted a seismic study of JPL and mapped the JPL
Fault. Figure 2-7 shows the trace of the JPL Fault behind Building 150 as
mapped by Agbabian Associates (1977) and as mapped by Converse, et al.
(1971). After visiting this area, Ebasco concluded that the general geometry
of the fault trace more closely resembled that as mapped by Agbabian
Associates. Ebasco could not confirm the locations of the two small normal
faults as mapped by Agbabian Associates. The traces of these normal faults
may have been covered by the thick natural vegetation currently on the
hillside. Ebasco also field checked and confirmed the location of the trace
of the JPL Fault exposed near Buildings 98 and 134 west of the present
bridge across the Arroyo Seco. At this location the trace of the JPL Fault
can be found at the contact between the granitic alluvium at the foot of the
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hill behind JPL and the crystalline basement (diorite at this location) above
it. This contact is not as well exposed as at the previously discussed
location.

The amount of influence, if any, faults on and near JPL have on the movement
of groundwater is not currently known. More detailed data regarding ground-
water elevations adjacent to faults are needed to evaluate the role they
may, or may not, play in groundwater movement. It is possible the fault
planes present on JPL do not influence local groundwater movement since
sandy alluvium has apparently been faulted adjacent to similar sandy
alluvium without appreciable fault gouge. Behind Building 150 at the
northern edge of the facility, north of the JPL Fault, three shallow wells
were drilled for a dewatering well system. Details of this system are
presented in the following section describing previous investigations.
During the drilling of these three wells crystailine basement rocks were
drilled into at depths from 2 to 20 feet below grade and groundwater was
detected from ground surface to 4.5 feet below ground surface. South of the
JPL Fault, monitoring well EMW-7 found groundwater at 236 feet below grade
and never did reach basement after penetrating 270 feet. (See Section 3.1
and 4.1 for more details.) It is possible local groundwater movement is
influenced by the location, depth, and geometry of the basement complex
which is influenced by the faults at JPL. The shallow groundwater north of
the JPL Fault may be the result of the shallow basement north of the JPL
Fault and may not be related to a potential barrier formed along the JPL
Fault plane. Again, more data on groundwater elevations adjacent to faults
at JPL are needed to accurately determine the influence faults have an local

groundwater movement.
2.4 PREVIOUS INVESTIGATIONS

Numerous investigations focusing on the geotechnical nature of the site and
previously identified environmental issues have been conducted at JPL.
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JPL contains many buildings that host various experimental activities. From
1945 to 1960, several open areas or pits were used to dispose of a variety
of solid and liquid wastes. Groundwater investigations of contamination
jdentified in monitoring and water production wells have suggested that the
pits may be the source of groundwater contamination. Geotechnical and
environmental studies of JPL and Arroyo Seco have occurred sporadically over
the past 14 years and include:

Agbabian Associates, 1977

LeRoy Crandall and Associates, 1981
Geotechnical Consultants, Inc., 1982
Richard C. Siade, 1984

James M. Montgomery, 1986

Ebasco Services, Inc., 1988
Geotechnical Consultants, 1989

O 0O O O O O ©O

The following discussions briefly summarize the results of each of these
studies.

Agbabian Associates 1977

A three part seismic study of JPL conducted by Agbabian Associates was
completed for JPL in 1977.

Part I, A Study of Seismic Criteria for the Jet Propulsion Laboratory
Facilities, provided a state-of-the-art reappraisal of the seismic input
criteria developed in 1972 for evaluating the earthquake resistance of JPL
facilities. This report also provided a reevaluation of the JPL Thrust
Fault, updated data on seismicity, and summarized recent subsurface
investigations conducted at the site.

Part II, Supplemental Geologic Studies for the Jet Propulsion Laboratory
Facilities, provided additional geological studies recommended in Part I,
which included new trenching to locate materials suitable for dating the
most recent activity along the JPL fault.
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Part III, Implications of Fault Hazard for the Jet Propuision Laboratory
Master Plan, discussed recommendations for the use of existing facilities
and the development of land within a zone of potential earthquake ground
breakage on the property.

LeRoy Crandall and Associates, 1981

In 1981, LeRoy Crandall and Associates performed an evaluation of a
dewatering system constructed for JPL around Building 150. HWater wells were
installed under contract to JPL by Barney's Hole Digging Service, Inc. and
were logged by a Crandall field geologist.

The dewatering system consisted of one 12-inch diameter, 60-foot deep pumping
well and two 4-inch diameter 40-feet deep observation wells set 40 feet and
80 feet, respectively, away from the pumping well.

Based on a performance record of about three months, the system appeared to
be removing significant quantities of water north of the building; however,
the entire area had not been dewatered as indicated by water levels in the
observation wells. The water level in Observation Well No. 1, at a distance
of 40 feet, had declined three feet during this period of time, and the
water level in Observation Well No. 2, at 80 feet, had declined less than

0.5 feet.

Recommendations made by Crandall included modifying the operation of the
pumping well to increase its area of influence and converting the observation

wells into pumping wells.
Geotechnical Consultants, Inc., 1982

In 1982, Richard Slade of Geotechnical Consultants, Inc. (GTC) conducted a
preliminary hydrologic assessment of potential volatile organic contamination
in the groundwater in the Arroyo Seco for the City of Pasadena. This
investigation involved the installation of a groundwater monitoring well,
groundwater sampling and chemical analysis of water samples. A final report
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of this investigation was not submitted to the City of Pasadena because the
appropriated budget had been exceeded before the project was completed.
Ebasco obtained information on this investigation from a City of Pasadena
Water and Power Department open file.

The GTC investigation included the drilling of a monitoring well, labeled
MH-01 to a depth of 399 feet. MH-O1 is located in Arroyo Seco approximately
half way between Pasadena's existing Arroyo Well 25 and JPL Building 103.
It was believed that a source of the volatile organics contamination in
Arroyo Well 25 was a former disposal pit located near JPL Building 103. A
9-7/8-inch boring was cased to a depth of 366 feet with 6-inch PVC blank
casing and 6-inch slotted PVC casing. The well was screened at nine
different intervals between the depths of 145 feet and 355 feet (without any
means of hydraulic separation between the screened intervals). A sandpack
was placed from 366 feet to approximately 100 feet below ground level which
hydraulically connected all screened intervals in this well.

Standard decontamination procedures were employed to minimize well
contamination from well construction materials, drilling and sampling
equipment. Soil and groundwater samples were collected from different
depths in the boring and the well, respectively. Water samples were
collected using syringes and by pumping. Samples were analyzed by
Montgomery Laboratories for volatile organics, trihalomethanes/synthetic
organics, pesticides, PCBs and herbicides. Chemical analyses of the water
samples detected concentrations of carbon tetrachloride (CC14), trichloro-
ethene (TCE) and tetrachloroethene (PCE) above drinking water standards.
Concentrations of CC14, TCE and PCE ranged from non-detected (ND) to
17 ppb, ND to 59 ppb and 0.1 to 2.5 ppb, respectively.

Richard C. Slade, 1984

A preliminary hydrogeologic assessment of soils and groundwater monitoring
at JPL was prepared by R. C. Slade in 1984. The purpose of this report was
to provide JPL with a preliminary hydrogeologic assessment of quantitative
results of laboratory analyses of soil and water samples collected on or

near JPL.
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This investigation involved subsurface exploration at two abandoned waste
seepage pits at JPL and groundwater monitoring at the City of Pasadena
monitoring well MH-01. The pits investigated are located southwest of

Building 59 and southwest of the now-destroyed Building 65. Both buildings
were historically used for chemistry experiments.

Exploration of these former seepage pits consisted of digging several
trenches at each site, logging the trenches and collecting in-situ and bulk
samples for Tlaboratory analysis. The trenches were excavated using a two
foot wide backhoe and ranged in depth between 8 and 13 feet. None of the
trenches were excavated to the bottom of the pits. Soil samples were
collected from depths ranging from one to 9-1/2 feet. Soil samples were
analyzed for CC14, TCE, PCE, 1,1,1-TCA, priority pollutant metals,
chromium, fluoride, and pH.

The groundwater monitoring included collecting syringe samples from the nine
different screened intervals in MH-01. It was noted that the well was not
purged before sampling. Laboratory water quality tests conducted on each of
these samples included heavy metals, fluoride, cyanide, hexane, TCE, PCE,
CC1, and 1,1,1-TCA.

Laboratory analyses of soil samples collected from the trenches detected no
volatile organic compounds. One possible anomaly in the heavy metal
analysis was a Pb value of 200 ppm in one trench at a depth of seven feet.
The source of this lead was not determined.

Laboratory results of water samples from MH-O1 indicated heavy metals concen-
trations below maximum concentration levels (MCLs) except for mercury in the
sample from the 182 foot depth. Fluoride was below its MCL except at sample
depths of 234 feet and 265 feet (13 and 14 mg/1 respectively). Cyanide was
found to be below its MCL for all samples tested. Hexane and 1,1,1-TCA was
not detected in any of the samples. PCE was found in all samples and ranged
in concentration from 0.2 to 0.7 ug/1. TCE and CC]4 was found only at
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depths below 265 feet. TCE and CCI4 concentrations ranged from 1.3 and
0.2 ug/t to 7.5 and 2.4 ug/1, respectively.

James M. Montgomery, 1986

During 1986, James M. Montgomery conducted an evaluation of contaminant
transport of volatile organic compound (VOC) contamination of the groundwater
in the area of Arroyo Seco for the City of Pasadena. The objectives of this
evaluation were to:

Estimate the location of the source of contamination;

Estimate the rate and direction of contaminant plume movement; and
Estimate the maximum expected contaminant levels (MECs) that might
be anticipated at the contaminated wells.

Montgomery relied upon previous data collected either by the City of
Pasadena Water and Power Department or by the Regional Water Quality Control
Board. Their analyses and evaluations relied upon many assumptions and
Timited data.

The conclusions and recommendations made were that contamination to the City
of Pasadena Arroyo Well appeared to originate from a source located north-
northwest of the well. Based on review of historical data and parameter
estimation, the contamination was from a source that originated within this
century and was located less than 5000 feet from the Arroyo Well.

To permit accurate predictions of MECs, the locations of contaminant sources
and a detailed understanding of the subsurface hydrogeology was needed. This
information was not available to Montgomery for their study and therefore
MEC predictions were based on limited information and several assumptions.
The predictions suggested that MECs of about 170 ug/1 could be expected at
the City of Pasadena Arroyo Well providing current trends continued. They
noted, however, that depending upon the precise location and strength of the
contaminant source, higher concentrations could be observed.
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Review of pumping records from water production wells in or near Arroyo Seco,
together with rainfall suggested that pumping of the Arroyo Well was perhaps
preventing contaminant migration to the south and southeast.

Information available to Montgomery suggested that JPL was the likely source
for the contamination at Lincoln Avenue Water Company Wells No. 3 and No. 5.
Montgomery estimated that the summed concentrations of VOCs could increase
to about 150 ug/1 in these wells. Again it was stressed that analyses were
based on limited data and numerous assumptions. It was also suggested that
all public water wells within a two-mile radius of the Arroyo Hell be
monitored for VOCs at least quarterly.

Ebasco Services, Inc., 1988

A Preliminary Assessment (PA) and a Site Inspection (SI) as mandated by the
EPA was performed at JPL by Ebasco in 1988. The report inciuded summaries
outlining areas of concern and recommendations for further studies. The
PA/SI reported on abandoned waste seepage pits, past chemical spills, and
nearby municipal water wells. A preliminary Hazardous Ranking System score
was computed for JPL following completion of the SI investigation.

The PA/SI report identified six pits or old waste disposal sites on and
adjacent to JPL property (Figure 2-8). The pits ranged from 15 to 30 feet
wide by 15 to 30 feet deep and were used between 1945 and 1960 for disposal
of municipal wastes and solid and liquid hazardous wastes. Three of the
pits were investigated to a depth of 11 feet by R. C. Slade in 1984. Lead
in concentrations up to 200 ppm was found in one of these pits but no other
contaminants were found above background concentrations. Below is a summary
of each of the pits or sites:

o Seepage Pit #1 near Building #103 (see Figure 2-8 #1). The site was
located outside of the JPL fence in the Arroya Seco dry wash, at the
southeast corner of the 1lab. This site was approximately 15 feet
wide by 15 feet deep, and was used primarily for disposal of municipal
solid wastes. However, according to JPL personnel, chemical wastes
were also disposed, including solvents, freon, mercury, solid rocket
fuel propellants, cooling tower chemicals, and sulfuric acid. None
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of the wastes were disposed in containers except for the mercury
which was in small flasks. No sampling of this pit had been
conducted prior to this study to verify types or current depths of
contamination.

Seepage Pit #2 near the south parking lot (see Figure 2-8 #2). This
site was located east of the Southern California Edison substation
and south of Building #300. This pit was approximately 30 feet wide
and 15 feet deep. The pit is believed to be under the existing
parking lot. MWastes disposed at this pit were similar to those at
Pit #1. The site was also used for burning debris, and for disposal
of fluorescent lights and waste magnesium. No sampling of this pit
had been conducted prior to this study to verify types or current
depths of waste.

Seepage Pit #3 near Building #117 (see Figure 2-8 #3). This disposal
pit was located just northwest of two current day bunkers #140 and

- #14)1, used for storing propellants. The pit was approximately 30

feet deep, and was used primarily for the disposal of propellants and
mixed solvents. No sampling of this pit had been conducted prior to
this study. Seepage pits #1, #2, and #3 received chemical wastes
over the period 1954-1958 according to JPL personnel.

Seepage Pit #4 near Building 303 and former Building 59 (see Figure
2-8). This pit was used exclusively for disposal of chemistry 1lab
wastes. This pit location was investigated down to a depth of 11
feet in 1984 by R.C. Slade (Slade, 1984). Lead concentrations up to
200 ppm were found. No other contaminations were found.

Seepage Pit #5 near Building 302 and former Building 65 (see Figure
2-8). This pit was also used exclusively for disposal of chemistry
lab wastes. R.C. Slade also investigated this pit and did not find
any contaminants down to the 11 foot level.

Seepage Pit #6 near Building 97 (see Figure 2-8). This was the former
site of a chemistry lab that used this pit for disposal of lab wastes.
R.C. Slade investigated this pit to 11 feet and no contaminants above
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normal levels were found (Slade, 1984). Dispoal in Pits #4, #5, and
#6 occurred during the approximate period of 1941-1960.

According to JPL personnel, waste solvents were also historically deposited
onto soils near chemical storage building 187. No soil sampiing had been
conducted prior to this study in this area to confirm potential
contamination.

In 1980, testing of three City of Pasadena water wells located 1000 feet down
gradient from JPL indicated concentrations of TCE, PCE, and CC]4 above
drinking water standards. In 1982, Geotechnical Consultants, Inc. installed
a monitoring well (MH-01) about half the distance between the three City
production wells and JPL. This well showed contamination levels higher than
those in the City wells and Geotechnical Consultants concluded that past JPL
(and U.S. Army) activities probably contributed to the groundwater contamina-
tion. In a study conducted by J. M. Montgomery in 1986, treatment alterna-
tives were evaluated which led to the installation of a pilot treatment
plant at one of the contaminated City wells.

The resulting overall HRS score prepared by Ebasco for JPL was 38.3 which is
well above the 28.5 criteria required for a site to be considered for the
National Priorities List (NPL).

Geotechnical Consultants, 1989

An evaluation of groundwater quality upgradient of JPL was prepared by
Geotechnical Consultants under an U.S. Army Corps of Engineers contract in
1989. The purpose of this investigation was to install two groundwater
monitoring wells upgradient and outside the influence of JPL facility
activities. These wells were sampled where possible and water quality
analyses were performed to begin to establish background water quality data.

Monitoring well CMW-1 was located Jjust off the northeast corner of JPL
property and the second monitoring well CMK-2 was located in the southwest
corner of JPL property. These four-inch PVC cased wells were completed to
depths of 162 feet and 179 feet, respectively. The lower 99 feet of CMK-1
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and the lower 79 feet of CMH-2 were screened based on interpretations from
electric logs.

Water quality sampling was performed in CMW-1 and in an existing downgradient
City of Pasadena monitoring well, MH-01. Monitoring well CMW-2 was not
drilled deep enough to reach groundwater due to contractual limitations.
Water samples obtained from CMW-1 and MH-01 were tested for volatile and
semivolatile organics, total petroleum hydrocarbons, five target metals, pH
and total dissolved solids. Laboratory test results revealed no evidence of
organic contamination and/or elevated levels of the five target metals

analyzed.

The report concluded that CMW-1 was a legitimate upgradient sampling point
to monitor groundwater along the Arroyo Seco and that there is no immediate
evidence of groundwater contamination either entering the northeast part of
the study area along the Arroyo Seco or existing within the downgradient
well, MH-01. Due to the configuration of facilities at JPL, well CMW-1 does
not provide a complete evaluation of background groundwater conditions
across the entire site. It was recommended that an additional upgradient
monitoring well be installed along the north side of the facility to
intercept shallow subsurface inflow from the adjacent hillside.
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3.0 EXPANDED SITE INSPECTION METHODS

Field investigations at JPL were designed to further delineate the presence
of groundwater contamination and the location of soil contaminants using
soil gas. Groundwater monitoring wells were located to gain information on
groundwater near the former waste disposal sites. The major components of
this program are as follows:

o Design and install 2 deep groundwater monitoring wells to granitic
basement equipped with a multiport casing system that allows

simultaneous monitoring of 5 individual zones of the aquifer;

o Design and install 3 shallow groundwater wells to monitor the top of
the groundwater;

o Install soil gas collectors around the areas formerly used for waste
disposal;

0 Measure water levels; collect groundwater and soil gas samples;
0 Analyze groundwater and soil gas samplies in the laboratory;

0 Use water level measurements to identify the groundwater gradient
and direction of flow; and

o Evaluate 1laboratory results to outline the nature and extent of
groundwater and soil gas contamination.

The following sections describe the specific methodologies used during this
work in more detail.

3.1 DESIGN AND INSTALLATION OF GROUNDWATER MONITORING WELLS
Of the eight groundwater monitoring wells currently on or near JRL, five of

them were drilled during this investigation. These five include EMKW-3,
EMW-4, EMW-5, EMW-6, and EMW-7. Figure 3-1 shows the relative positions of
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the monitoring wells with respect to JPL's facilities. Monitoring wells
CMW-1 and CMW-2 were installed by the Army Corps of Engineers in 1989, and
monitoring well MH-01 was installed by Geotechnical Consultants, Inc. in
1982. For more information regarding CMW-1, CMW-2, and MH-01 see Section
2.4 of this report concerning Previous Investigations.

3.1.1 Drilling Methods

Of the five monitoring wells drilled during this investigation, two of them,
EMW-3 and EMW-4, were drilled to crystalline basement rock. The other three
monitoring wells, EMW-5 through EMW-7, are "shallow" and were drilled to the
top of the aquifer. Table 3-1 summarizes the drilling specifications for

each well.

On January 9, 1990 Beylik Drilling, the drilling subcontractor, rigged up an
Ingersoll Rand TH100 mud rotary drill rig at EMW-3. A 15-3/4-inch pilot
hole was drilled to 22 feet into which 22 feet of 10-inch diameter low
carbon steel conductor casing was cemented. A 9-7/8-inch tri-cone bit was
then used to drill to a total depth of 730 feet. During all drilling
operations the cuttings were routinely checked for organic vapors with an
organic vapor analyzer (OVA) for health and safety purposes. No readings
above background were detected on the OVA during drilling. Granitic
basement rock was encountered at approximately 720 feet. Drilling continued
below 720 feet to verify basement had been reached. During drilling a pure
bentonite drilling mud and an environmental hydrocarbon-free pipe dope were
used. The water used in making the drilling mud came from the fire hydrant
system at JPL. The results of volatile organic analyses (EPA Method 624)
compieted on this water supply are in Appendix G and are discussed in
Section 4.2. A directional survey was completed approximately every 140
feet during drilling. Near the total depth of EMW-3, at 680 feet, the angle
of the boring was 1.5 degrees from vertical.

While drilling, the drilling mud was circulated over a screened shaker
assembly and then through a de-sander to segregate the drill cuttings from
the drilling mud. The drill cuttings were then collected in a plastic lined
roll-off bin adjacent to the mud pits. Samples of the drill cuttings were
collected after drilling began below the conductor casing and after every
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TABLE 3-1
Groundwater Monitoring Well Drilling Specifications
Total Drilling
Drilling Drilled Hole Surface Date Date
We 1l Location Me thod Depth Diameter Conductor Started Completed
EMW-3 Arroyo Seco Mud Rotary 730 9 7/8" 22'; 10" dia. 1-11-90 1-24-90
EMW-4 JPL South Parking Lot Mud Rotary 605’ 12 1/4" 18.5'; 16" dia. 1-31-90 2-6-90
EMW-5 JPL South Parking Lot Percussion 145! ne" None 2-12-90 2-13-90
Hammer
EMW-6 JPL West Parking Lot Percussion 247" n" None 2-15-90 2-24-90
Hammer
EMK-7 JPL Parking Lot Near Percussion 270 1" None 2-28-90  3-5-90
Bldgs. #288 and 290 Hammer
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100 feet of drilling. Immediately after the drill cuttings were circulated
out of the hole they were placed in 500 ml glass jars, labeled, and placed
in a cooler with ice. A chain-of-custody form was completed and the samples
sent to Curtis and Tompkins, Inc. a California Certified laboratory.

Upon completion of drilling the individual samples of cuttings were
composited and the composite analyzed to determine the proper method of
disposal for the cuttings. The composite was analyzed for volatile and
semivolatile organics (EPA Methods 8240 and 8270), Title 22 metals plus
strontium, pesticides and PCBs (EPA method 8080), total petroleum
hydrocarbons (EPA method 418.1), and cyanide (EPA method 9010). The
laboratory results are included in Appendix D and indicate the cuttings are
not hazardous. The drill cuttings were deposited at JPL near a pistol range
along Mesa Road behind JPL's main facilities.

Beylik Drilling then mobilized a Port-a-Drill TKT mud rotary drill rig and
rigged up at EMW-4. An 18-1/2-inch pilot hole was drilled to 18.5 feet into
which 18.5 feet of 16-inch diameter Jow carbon steel conductor casing was
cemented. A 12-1/4-inch tri-cone bit was then used to drill to a total
depth of 605 feet. During drilling the cuttings were routinely checked for
organic vapors with an Organic Vapor Analyzer (OVA) for health and safety
purposes. No readings above background were detected on the OVA during
drilling. Basement type granitic rock was drilled into at 556 feet. Due to
a significant amount of apparent slough material and weathered basement
being circulated out of the hole, drilling continued well below 556 feet to
verify basement type rock had been reached.

During the drilling operations a pure bentonite drilling mud with Drispac, a
water-loss inhibitor, was used. As with EMW-3, hydrocarbon free pipe dope
was used, the water to make the drilling mud came from the fire hydrant
system at JPL (see Section 4.2), directional surveys were run approximately
every 140 feet during drilling (at 605 feet hole angle was 3 degrees from
vertical), the drill cuttings were collected in a plastic lined roll-off
bin, and samples of drill cuttings were collected when drilling began below
the conductor casing and after every 100 feet of drilling. The sample
collection, documentation, Tlabeiing, transportation, compositing, and
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laboratory analyses were identical to those outlined above for EMW-3. The
laboratory results are inciuded in Appendix D and indicate the drill
cuttings from EMW-4 are not hazardous. The drill cuttings were then
deposited at JPL at the same location the cuttings from EMW-3 were deposited.

The three shallow monitoring wells, EMW-5 through EMW-7, were drilled using
a Becker percussion hammer rig utilizing dual-wall drive pipe and reversed
air circulation. The dual wall drive pipe was comprised of an 11 inch
diameter outer tube and a 9 inch diameter inner tube. The dual-wall drive
pipe was driven to depths of 145 feet, 247 feet, and 270 feet at wells
EMW-5, EMW-6, and EMW-7 respectively. Granitic boulders were encountered at
218 feet at EMW-6 and at 242 feet at EMW-7 severely inhibiting penetration
with the percussion hammer. To drill through these boulders an air rotary
system was bolted to the derrick of the hammer rig and a 7-7/8-inch diameter
tri-cone bit was run through the dual wall drive pipe. A pilot hole was
then drilled in the granitic boulders before the dual-wall drive pipe was
driven any further.

During drilling of the shallow wells the drill cuttings were circulated out
of the hole and into a roll-off bin through a cyclone device. The cuttings
were routinely checked for organic vapors with an OVA for health and safety
purposes. No readings above background were detected on the OVA during
drilling. Occasionally enough dust would be created while drilling to
justify injecting small amounts of water obtained from the JPL fire hydrant
system (see Section 4.2) into the rig's air circulating system.

Sampies of drill cuttings were collected from just below the ground surface
and after every 50 feet of drilling. Immediately after the drill cuttings
were circulated out of the hole they were placed in 500 ml1 glass jars,
labeled, and placed in a cooler with ice. A chain-of-custody form was
completed and the samples sent to Curtis & Tompkins, a state certified
laboratory. After the holes were drilled, the individual samples of
cuttings from each well were composited and the composite analyzed to
determine the proper method of disposal for the cuttings. As with the
previous wells, the composites were analyzed for volatile and semivolatile
organics (EPA Methods 8240 and 8270), Title 22 metals plus strontium,
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pesticides and PCBs (EPA Method 8080), total petroleum hydrocarbons (EPA
Method 418.1), and cyanide (EPA method 9010).

The laboratory results are included in Appendix D and indicate the cuttings
from EMW-5 and EMW-6 were not hazardous. The drill cuttings from these
wells were then deposited with the rest of the cuttings near the pistol
range along Mesa Road behind JPL's main facilities. The composite sample of
the drill cuttings from EMW-7 contained 440 mg/kg of Total Petroleum
Hydrocarbons (TPH).

Four additional samples of the cuttings from EMW-7 were then collected,
composited and analyzed to confirm the presence of TPH in the cuttings.
Analyses of the second composite confirmed the presence of TPH with a
concentration of 176 mg/kg. The cuttings from EMW-7 were then properly
disposed of offsite by JPL personnel.

3.1.2 Deep Well Design and Construction

The design and construction of the deep monitoring wells, EMW-3 and EMW-4,
were in accordance with the general guidelines for monitoring well installa-
tion as described in the JPL Sampling Plan and Drilling Bid Specification.
Monitoring wells EMW-3 and EMW-4 were designed to sample 5 separate zones of
the aquifer near and below JPL. This was accomplished with a multi-port
casing design system installed by Westbay Instruments Ltd., a subcontractor.
The deep well installation procedure is described below.

Immediately after the deep wells were drilled, Welenco Incorporated was
subcontracted to run an electric log and a gamma-guard log in each open
hole. In addition to these wireline geophysical logs, a caliper log was run
in EMW-3 and a sonic/variable density waveform log was run in EMW-4. Copies
of these logs can be found in Appendix H. The caliper log was run in EMA-3
to determine if the hole needed to be reamed before casing was placed into
the hole. The decision was made to ream the hole based on what appeared to
be a 4-6 foot sloughing clay zone at 500 feet below the surface. The
sonic/variable density waveform log was run in EMW-4 to determine if it
could detect the water table. Along with the electric log and gamma-guard
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log, the sonic/variable density waveform log could not reliably detect the
water table.

The wireline geophysical logs were used to select the 5 screened intervals
in each deep well. The electric log measured the spontaneous potential (SP)
and the shallow formation resistivity of the sediments in the borehole and
the gamma-guard log recorded the natural gamma radiation and deep formation
resistivity. These logs, along with the field boring logs, defined downhole
lithologies and allowed well screens to be accurately placed next to the
sandiest or most permeable sections of the boring. As mentioned in Section
2.3.2, the geological environment around JPL is dominated by granitic
boulders and sand. In this environment the resistivity curves most
accurately reflect downhole lithologies. The sections of the borehole with
the best water-yielding capabilities have the highest electrical resisitivi-
ties. The character of the SP log was subdued due to the fact that fresh
water drilling muds were used in a fresh water aquifer. The amount of
natural gamma radiation recorded was the result of both the amount of clay
present (high potassium content) and the amount of granitic material present
(high potassium feldspar and biotite content) rendering 1ithology
determinations from the natural gamma ray log at times unreliable.

The sandiest, and most permeable interval in the borehole approximately 30
to 50 feet below the static water level was chosen for the location of the
uppermost screen in each well. The uppermost well screen was placed below
the current water table to allow for seasonal water level fluctuations. The
other four well screens in each deep well were initially located by evenly
spacing them throughout the remaining aquifer. After evaluating the
wireline geophysical logs and the field boring log the remaining screen
locations were adjusted so that sections of the aquifer that were the
sandiest, or had the best water-yielding capabilities, would be monitored.

After deciding where the well screens should be placed, the depths of the
various sand packs and bentonite seals were determined. A 2-3/8-inch
diameter tremie pipe was run into each hole followed by the well casing.
The well casing consisted of 4-inch diameter low carbon blank and 4-inch
diameter 304 stainless steel, wire wrap, well screen. Before each joint of
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casing was run into the boring it was steam cleaned and measured. Some
sections of blank casing were cut to specified lengths for the well screens
to be placed at the predetermined depths. As each joint of casing was run
into the boring it was welded to the preceding joint. Where stainless steel
was welded to low carbon steel a stainless steel welding rod was used.
Centralizers were welded onto the casing immediately above the bottom cap
and within 1 to 4 feet from the bottom of each well screen. Figure 3-2

shows the typical design of the deep monitoring wells. The details of
screen intervals in the deep wells are on the Boring Log Forms in Appendix A.

The sTot size of the well screens were determined from the results of two
sieve analyses. Curtis and Tompkins, the subcontracted analytical Tabora-
tory, performed standard sieve analyses on drill cuttings collected at EMW-3
from the intervals 140 to 160 feet and 160 to 180 feet. The results of these
sieve analyses are in Appendix F. Graphs of grain size versus cumulative
percent material retained were produced from the sieve analyses results.
These graphs are also in Appendix F. Following a procedure outlined in

Driscoll (1986), the 70 percent retained size of the sediment was multiplied

by a factor of 6 to 10 and replotted. A new curve with a uniformity
coefficient of approximately 2.5 was drawn through this new point. A screen
that would retain 90 percent of all sediment in the aquifer is desired. The
new curves on the graphs indicated a .010-inch slot size would best fit the
physical characteristics of the aguifer.

After the casing was landed, the bentonite seals and sand packs were tremied
into place. A grout pump was connected to the tremie pipe. The grout pump
was used to circulate the drilling fluid through the tremie pipe and pump
the backfill materials into the boring. A large hopper was placed above the
grout pump that fed the required backfill materials into the pump. MWhen a
sand pack was needed, clean, kiln dried, #2/12 Lonestar sand was put into
the hopper and circulated through the tremie into the boring. The sand
would fall into position while the fluid in the hole circulated out. If a
bentonite seal was required, a 1 to 1 mixture of pure bentonite granules and
clean, kiln dried, #3 Lonestar sand was placed in the hopper and circulated
into the boring. The sand mixed into the bentonite seals will not compromise
the integrity of the seals. The sand is used to give the bentonite some
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“body" so depth measurements on the bentonite seals could be obtained and to
help the bentonite granules to fall into place. Throughout the backfilling
procedure the drilling mud was continuously being diluted. The progress of
the backfilling was carefully monitored with frequent depth measurements.
Depth readings on the backfill material were obtained by lowering a weighted
cable attached to a depth meter through the tremie pipe. The details on the
depths of the various sand packs and bentonite seals are on the Boring Log
Forms in Appendix A.

In each deep well the top of the last bentonite seal is at 98 feet below
ground level. From 98 feet to just below the ground surface volclay grout
was used to backfill the well. The volclay was mixed in large troughs and
then pumped through the tremie into the well. After at least 8 hours the
volclay grout would be hard enough to concrete into place a locking monument
cover and traffic box. EMW-3 is located in the Arroyo Seco on a dirt road
and instead of a traffic box, a 4 x 4 foot cement pad with a steel post at
each corner was installed around a locking monument cover that extends
approximately 2-1/2 feet above ground level.

3.1.3 Installation of Multiport Casing System in Deep Monitoring Wells

The multiport (MP) casing system is a product of Westbay Instruments, Ltd.,
Vancouver, British Columbia. The MP system is a modular, multiple-level
groundwater monitoring device installed inside the 4 inch steel casing that
employs a single closed tube with valved ports (Black, et al., 1986). The
valved ports allow access to different levels in a single well casing. In
each deep well, EMW-3 and EMW-4, there are 5 separate screened intervals
that are accessed with the MP system. Before the MP casing was installed,
the wells were developed by Beylik Drilling. Complete development details
concerning the deep monitoring wells are described in Section 3.2.1.

The MP system consists of various casing components which are permanently
installed in the well. The casing components include blank 1%-inch
diameter schedule 80 PVC casing, regular PVC couplings that connect various
casing component together, PVC measurement port couplings that allow pressure
measurements and water samples to be collected, PVC pumping port couplings
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that allow well purging or hydraulic conductivity testing of the aquifer,
and nitrile rubber inflatable packers that seal the annulus between
monitoring or screened zones.

Before the MP system was installed in each deep well, the components were
laid out in accordance with a casing installation log (Appendix B). This
installation log was used to accurately place the packers and measurement
ports at the correct levels. The MP casing string was then assembled by
lowering the casing segments into the 4-inch steel casing by hand and
attaching each successive segment to the adjacent coupling one at a time.
Each joint was pressure tested before it was run into the hole to verify the
integrity of the system during installation. To pressure test each joint of
casing, a probe with 2 small packers was lowered into the casing so that the
packers were located on each side of the joint. The packers were then
inflated and water was injected under pressure into the casing opposite the
joint. 1If the joint did not leak, it was lowered into the well.

Each MP casing component was scrubbed with TSP prior to arriving at the site.
Once the MP casing had been placed in each well, the packers were inflated.
The packers were inflated with water, one at a time beginning with the
bottom most packer, through a packer inflation tool. Figure 3-3 shows a
typical MP system installation. Details concerning the specific locations
of the various casing components in each deep well are in Appendix B.

After installation of the MP casing several QA/QC checks were performed.
These checks included an initial pressure profile to confirm the operation
of the measurement ports, and observing head differences across the packers
to confirm the packers had sealed the annulus. The details of these QA/QC
checks are also located in Appendix B.

3.1.4 Shallow Well Design and Construction

The design and construction of the shallow monitoring wells, EMW-5 through
EMW-7, were in accordance with the general guidelines for monitoring well
installation as described in the JPL sampling plan. These monitoring wells
were designed to sample the uppermost part of the agquifer below JPL.
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The three shallow monitoring wells, EMW-5, EMW-6, and EMW-7, were completed
at the water table at depths of 145 feet, 245 feet and 270 feet
respectfully.This allowed for a 50 foot screen, with approximately 15 feet
above the saturated zone and 35 feet below. The purpose of this design was
to allow for the sampling of any possible free-floating contaminants on top
of the water table, as well as dissolved-phase contaminants below the water
table and to obtain groundwater elevation information.

The installation of the shallow monitoring wells was conducted in accordance
with the following general procedure:

o HWell depths were set by the rig geologist based on the location of
the water table at the particular boring;

o Each well was drilled with a percussion hammer rig utilizing dual
wall drive pipe and reversed air circulation. Section 3.1.2
describes the drilling method in detail;

o After each well was drilled, Welenco Inc. was subcontracted to run a
gamma ray/neutron log in each well. For the log to be run the dual
wall drive pipe used to drill the well was filled with water from
JPL's fire hydrant system. Volatile organic analytical results of
this water are presented in Appendix G and discussed in Section 4.2;

o Fifty (50) feet by 4-inch diameter, 304 stainless steel wire wrap
well screen with .010-inch slots and a bottom cap was lowered into
each hole through the middie of the dual wall drive pipe. The well
screen was followed by 20 feet of 4-inch diameter 304 stainless
steel blank casing which was followed by 4-inch diameter low carbon
steel blank casing. Before each joint of casing was run into the
boring it was steam cleaned and measured. As each joint of casing
was lowered it was welded to the preceding joint. MWhere stainless
steel was welded to low carbon steel a stainless steel welding rod
was used. Figure 3-4 shows the typical design of the shallow
monitoring wells. The details of the shallow well construction are

on the Boring Log Forms in Appendix A;
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o The dual wall drive pipe was removed from the borehole one section
at a time to keep the formation from caving as backfill materials
are added;

o The annular space between the steel casing and the boring wall was
backfilled from the bottom of the well to at least 10 feet above the
top of the well screen with clean, kiln dried, #2/12 Lonestar sand.
A five foot section of bentonite seal was placed on the sand, and
the remaining annular space was backfilled with volclay grout. The
backfilling procedure was carefully monitored with frequent depth
measurements;

o A locking monument cover and a steel and concrete fraffic box were
installed at each well. Ready mix concrete was used to secure the
monument cover and traffic box in place; and

o The traffic box at each well was set just above grade in such a way
as to direct surface runoff away from the casing.

3.2 GROUNDWATER SAMPLING PROCEDURES

Prior to collecting groundwater samples, all five monitoring wells installed
by Ebasco were developed using several methods. The objectives of well
development were 1) to promote settling of the sand packs adjacent to each
screened interval, and 2) to remove any fluids or mobile sediments that were
introduced during drilling or well installation so that a representative
groundwater sample could be obtained.

In general, water was pumped from each screened zone of the wells until
physical and chemical parameters stabilized and until at least 3-5 well
volumes were rvemoved. Physical parameters measured were total dissolved
solids (TDS), suspended solids (using Imhoff Cones), a visual estimation of
water clarity, and temperature. Chemical parameters measured were pH and
electrical conductivity. Parameters were measured and recorded at 15 minute
intervals during well development from the water discharge pipe or tubing.
Water levels were recorded before and after each stage of development to
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evaluate water table draw-down. Development water was stored in portable
storage tanks.

The first step in developing all the wells was to swab each screened interval
from 1/2 to 1 hour by lowering and raising a heavy rubber disc attached to a
steel rod and cable. The purpose of swabbing was to induce settling of the
sand pack adjacent to each screened interval. Following swabbing, the
heavy, sediment-rich fluid from the lower portions of each well was removed
by bailing. To accomplish this, Beylik Drilling, used 10' or 20' long
bottom-filling bailers, with capacities of 4 to 6 gallons, respectively.
The remaining development procedures were specific to each well design and
are described in subsequent sections.

3.2.1 Deep KWell Development

After the initial bailing of the lower portions of deep wells EMW-3 and
EMW-4, Beylik Drilling, focused on removing the sediment-rich fluid in the
casing adjacent to each of the screened intervals. This was accomplished by
bailing approximately 50 gallons from each zone.

Following bailing, Beylik Drilling lowered a submersible purge pump into the
wells, suspended on 20'lengths of 2" 0.D. steel discharge pipe. Inflatable
rubber packers were placed on either side of the pump intake so that
individual screened intervals could be isolated. After positioning the pump
intake at the correct depth, the packers were inflated with compressed
nitrogen gas.

At approximately 30 minute intervals, the pump was turned off and the
packers were deflated, to allow the water in the casing to flow back into
the screened interval and surge the formation. The driving force for this
back-flushing was the small hydraulic head difference between the different
screened zones. This procedure was shown to be effective on the basis of
the color change in the development water after the packers were reinflated
and pumping was resumed. For both deep wells, development proceeded from the
uppermost screen (screen no. 1) to the lowest (screen no. 5). A summary of
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the volumes of water removed from each zone using the submersible pump, along
with the final, stabilized parameters is included in Tables 3-2 and 3-3.

Development with the submersible pump was done until physical and chemical
properties of the development water stabilized and for a sufficient length
of time to generally remove at least 3 to 5 well volumes (calculated for each
screened interval on the basis of the outer hole diameter and the height of
the sand pack below water). Total gallons of fluid produced were calculated
using measured flow rates from the discharge pipe and pumping time.
Satisfying these criteria generally required about 6-10 hours of development
at each screened interval.

At EMW-3, development using the submersible pump was immediately followed by
the installation of the Westbay MP Casing System. After Westbay personnel
conducted their QA/QC tests and down-hole pressure and temberature measure-
ments, the final stage of development was begun using the Westbay MP system.
As described in a previous section, the HWestbay MP system effectively
jsolates each screened interval. Development at each zone was done by
opening the pumping port valve located in that zone, and purging water using
compressed nitrogen. An educator pipe, comprised of ten foot lengths of
1* 0D PVC pipe were threaded together and lowered so that the bottom was
just below the pumping port valve. A 1/4" OD plastic tubing was lowered to
just above the pumping port valve. Compressed nitrogen was flowed down the
plastic tubing which forced water up the educator pipe. By occasionally
turning off the nitrogen stream, the water rising up the educator pipe was
aliowed to drop and surge the formation. This method proved to be more
effective than the submersible pump for mobilizing fine sediment (drilling
mud and formation fines) adjacent to the screened intervals, and HWestbay
development on EMW-3 required more time than was anticipated. During well
development, the physical and chemical parameters of the purged water at
each screened interval stabilized (Table 3-3).

Based on the knowledge gained from the development history at EMW-3, Beylik
Drilling, performed additional development at EMW-4 using an air-Tift
system, prior to installing the MWestbay MP system. Beylik's air-1ift
equipment was similar in principle and operation to Westbay's but differed
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TABLE 3-2
Monitoring Well Development Specifications

Well Screen Date Pumping Rate Volume Pumped
Number Number (gallons per minute) (gallons)

Submersibie Purge Pump Development

EMW-3 1 2-7-90 6.0 1602
2 2-7-90 4.8 - 6.7 2275
3 2-8-90 1.1 383
4 2-9-90 5.5 2277
5 2-9 to 2-10-90 5.5 2315
EMW-4 1 2-11-90 6.8 422
2 2-11 to 2-12-90 6.9 1511
3 2-12-90 6.1 1834
4 2-12 to 2-13-90 5.5 1683
5 2-13-90 5.0 1235
EMW-5 - 2-20-90 7.0 729
EMW-6 - 2-28 to 3-6-90 4.0 1600
EMW-7 - 3-12 to 3-14-90 2.7 - 3.6 1090
Air Lift Development - (Bevlik Drilling)
EMW-4 2 2-14-90 4.0 - 5.5 998
3 2-14 to 2-15-90 4.0 920
4 2-15-90 4.0 - 5.0 910
5 2-15 to 2-16-90 5.0 - 5.5 1943
Air Lift Development - (Westbay Instruments)
EMW-3 1 2-20-90 0.3 73
2 2-15-90 0.3 46
3 2-14 to 2-15-90 0.3 58
4 2-13 to 2-14-90 0.4 .96
5 2-12 to 2-13-90 0.2 74
EMK-4 1 2-26-90 0.4 65
2 2-24-90 0.3 59
3 2-24-90 0.4 78
4 2-23-90 0.4 65
5 2-23-90 0.4 63
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TABLE 3-3

Summary of Monitoring
Hell Development Specifications

Well Screen Screen Hole

Number  Number  Depth Volumed Total Fluid Removed Temperatured  ConductivityD phd  TDSb
(ft) (gallons)  (gallons) (Hole Volumes) °C (pmhos/cm) (mg/1)
EMW-3 1 170-180 147 1675 11.4 17.9 450 7.0 N/A
2 250-260 187 2321 12.4 20.0 411 7.1 N/A
3 344-354 183 441 2.4 16.8 325 8.4 N/A
4 555-565 155 2373 15.3 18.4 440 7.5 N/A
5 650-660 255 2389 9.4 15.6 380 7.1 N/A
EMK-4 1 147-157 294 487 1.7 16.6 401 6.9 N/A
2 237-247 208 2568 12.3 18.7 450 7.8 N/A
3 318-328 257 2832 11.0 17.7 347 7.9 N/A
4 389-399 331 2658 8.0 16.2 n 7.5 N/A
5 509-519 318 324} 10.2 16.8 425 7.6 N/A
EMW-5 - 85-135 230 729 3.2 16.6 653 6.9 326
EMW-6 - 195-245 203 1600 7.9 18.9 730 7.1 365
EMH-7 - 225-275% 197 1090 5.6 21.6 531 8.2 265

Notes

a) Hole volume was calculated for each screened interval using the height of the sand pack below water level and the
outer hole diameter.(9.875 in. for EMW-3; 12.25 in. for EMW-4; and 11 in. for EMW-5, 6, 7).

b) Temperature, conductivity, pH, and Total Dissolved Solids (TDS) were measured immediately after laboratory samples
were collected.
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in the installation. Whereas Westbay utilized their sampling port valve and
MP system packers, Beylik used rubber packers inflated with compressed
nitrogen to isolate each screened interval. Again, physical and chemical
parameters of the development water were measured and final values are
reported in Table 3-3.

3.2.2 Shallow Hell Development

Development of the shallow wells, EMW-5, EMW-6, and EMW-7 was done by
initially swabbing the screened interval with a rubber-disc swab tool and
bailing the towermost portion of each well, after which pumping with a
submersible purge pump was begun. As with the two deep wells, the pump was
suspended on 2" OD steel pipe, but without the rubber packers. Initially,
the pump intake was lowered to the bottom of the well and pumping was
commenced for approximately 10 minutes to remove the heavy, sediment-laden
fluid that had settled there. Then the pump intake was raised to about 5
feet below the water table. Pumping was begun and continued until physical
and chemical parameters of the discharge water stabilized and at least 3 to
5 well volumes of water had been produced (Table 3-3). Occasionally, the
pump was turned off to surge the formation. At least once during the later
stages of development at each well, water exiting the discharge hose was
directed back down the casing, to rinse off the inner surface of the casing
which had a loose rust coating. Rinsing was continued until the discharge
water color changed (requiring approximately 10 minutes) indicating that one
rinse cycle had been completed. ‘

When well development was finished, the pump and discharge pipe were quickly
removed and sampling was conducted immediately thereafter. The discharge
pipe had to be disassembled while full of development water because of a
check valve located near the pump. Most of this water was collected in a
bucket after disassembly of each joint. Care was taken to prevent any
development water from dripping back into the well casing.
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3.2.3 Deep Well Sampling

Sampling at each of the two deep wells was begun after Westbay development
at each well was completed. Samples from each screened interval were
obtained using a Westbay Sampler Probe with a total capacity of approximately
one liter. The sampler probe consisted of a series of four 250 ml stainless
steel collection tubes linked together with flexible, plastic lined hoses.
The uppermost collection tube was linked to an electrically activated valve
opening assembly. The entire apparatus was suspended and lowered down the
MP casing on coaxial cable. Prior to sampling each screened interval, the
sampler probe and collection tubes were disassembled and washed with Alconox
brand detergent and rinsed with commercial bottled drinking water. The
sampler probe was then lowered to several feet below the measurement port
coupling adjacent to the screen of interest, and held while an initial water
Tevel measurement was taken. |

The sampler probe was then raised and seated in the measurement port
coupling. The measurement port coupling sample valve was opened remotely
from the surface allowing the formation fluid to fill the collection tubes.

The sample valve was then closed and a second water level measurement was
recorded. Comparison of the pre- and post-sampling water levels provided a
check of whether the sampling had proceeded properly; a significant
difference between the two measurements would indicate that the sampler
probe had not properly seated in the measurement port coupling and that the
collection tubes might contain water from inside the MP casing. When, on
occasion this did occur, the water sample was discarded and the collection
tubes were decontaminated again.

At each screened interval, pH and conductivity were measured at the beginning
and end of the sampling run. These values were compared to the final
development parameters to ensure that the water samples collected were
representative. From each screen, a total of eight sample bottles were
filled, requiring at least 7 sampling trips. At the surface, the water
sample was emptied from the collection tubes through a valve at the lower
end. Samples were collected in 1 liter amber glass bottles for semivolatile
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organics (EPA 625), Total Petroleum Hydrocarbons (EPA 418.1), and pesticides
and PCBs (EPA 608), a one liter polyethylene bottle containing a nitric acid
stabilizer for metal cations (Title 22 metals and Sr), a one liter poly-
ethylene bottle containing a sodium hydroxide stabilizer for cyanide (EPA
9010), and 2-40 m1 septum vials for volatile organics (EPA 624). An extra
one liter amber glass bottle was filled in case additional water was needed
for any of the above analyses. Immediately after filling, sample bottles
and vials were labeled, sealed in plastic zip-lock brand bags, and placed on
ice in a cooler for transport to the analytical laboratory.

3.2.4 Shallow Well Sampling

Immediately after the submersible pump and discharge pipe were removed after
development of the shallow wells, water level measurements were recorded and
sampling was begun. Samples were collected with 3 feet long, 750 ml capacity
stainless steel (single check valve) or teflon (double check valve) bailers.
The bailers were decontaminated before use by thoroughly washing the

disassembled bailers with Alconox brand detergent and rinsing with de-ionized

water.

At the beginning and after completion of sampling, pH, conductivity, and TDS
parameters were measured and compared to the final development parameters to
obtain representative samples. The same assortment of bottles and vials
used for deep well sampling were collected from each of the shallow wells.

For several of the wells, water samples collected contained unacceptable
tevels of colloidal iron, apparently from water cascading down the inner,
corroded surface of the casing. Those water sample sets were discarded and
attempts were made to correct the problem. The inner surfaces of steel
casing of the wells were rinsed and/or swabbed and the wells were
redeveloped using a submersible pump for several hours. Sampling was
conducted a second time with markedly improved results. Immediately after
filling, all bottles and vials were labeled, sealed in plastic zip-lock
brand bags and placed on ice in a cooler for transport to the analytical

laboratory.
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N— 3.2.5 Analytical Methods
- The groundwater samples collected as part of this investigation for

laboratory analyses are as follows:

o Thirteen (13) groundwater samples were collected for water quality
analyses by Curtis and Tompkins, a state certified laboratory. This
™~ number corresponds to collection of one sample from each of the five
screened intervals in each deep monitoring well (EMW-3 and EMW-4) and
one sample from each shallow monitoring well (EMW-5 through EMW-7).

o Two (2) groundwater samples were collected as duplicates, one from
each of the uppermost screened intervals at the deep wells EMW-3 and
EMW-4. In addition, duplicate volatile and semivolatile organic

o samples were collected from shallow monitoring well EMW-5.

o One (1) groundwater sample was collected as a field blank from deep

well EMW-4. HWater from the final rinse of the decontamination

- procedure on the sampling device after screen 3 (third screen from

top) was sampled and before screen 4 was sampled (fourth screen from

top) was collected. In addition, final decontamination rinsate

- water was collected for volatile organic analyses from EMW-3 after
screen 4 was sampled and before screen 5 was sampled.

o Two (2) water samples were collected from 2 separate fire hydrants
at JPL for volatile organic analyses. One sample was from the fire
hydrant used as a water .supply during the drilling of EMW-4 and
EMW-5, and one sample was from the water supply used while EMW-6 was

- being drilled.

o Two (2) 40 ml glass vials filled with deonized water in the 1ab and
transported to the site were used as a trip blank. After sampling,
the trip blank was sent to the lab for analyses.

The groundwater sampies were analyzed for volatile organics (EPA method
624), semivolatile organics (EPA method 625), Title 22 metals plus strontium
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(EPA methods 6010/7000/FAAS) organochlorine pesticides and PCBs (EPA method
608), Total Petroleum Hydrocarbons (EPA method 418.1), and cyanide (EPA
method 9010). Drinking water level detection 1limits were used throughout
the 1laboratory analyses. Table 3-4 outlines the locations and sample
numbers of the groundwater samples collected and the associated laboratory
analyses performed. Table 3-5 outlines the EPA analytical methods and
associated sampling criteria. Table 3-6 1lists the individual compounds
analyzed for using the EPA methods listed above.

Laboratory analytical results were carefully examined to ensure that the data
was valid and acceptable according to EPA criteria. Several items were
considered. A1l samples were transported to the analytical laboratory under
Ebasco's established chain-of-custody procedures. Chain-of-custody documen-
tation returned to Ebasco by the analytical laboratory (included in Appendix
C) was examined to ensure that samples were not tampered with and reached
the analytical laboratory quickly. Dates of analyses were examined to ensure
that holding times specified by the EPA were not exceeded. Analyte concen-
trations reported by the laboratory were inspected for gross aberrations
that might indicate major errors. Finally, laboratory quality assurance/
quality control (QA/QC) data was compared to acceptable tolerances published
by the EPA, to evaluate potential inaccuracies stemming from instrument
malfunctions, calibration errors, operator errors, matrix effects, etc.
Guidelines described in Test Methods for Evaluating Solid HWaste, Third
edition, SW-846, 1986, EPA were used to evaluate laboratory QA/QC results
for metals. Guidelines published in the EPA Contract Laboratory Program
Statement of Work for Organic Analyses, 1990, were used to evaluate QA/QC
results for organic constituents. Ebasco's evaluation of the laboratory
QA/QC results is discussed in a later section.

3.3 SOIL GAS INVESTIGATION
A soil gas survey was conducted at JPL to outline the nature and extent of
volatile organic compounds (VOCs) emanating from suspected contaminated

soil. Previous investigations using this method have proved it to be an
economical means to delineate localized subsurface regions contaminated with
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Summary of Chemical Analyses Performed on Water Samples

TABLE 3-4

Semi- Total
Volatile volatile Title 22 Metals Pesticides Petroleum .
Sample Organics Organics plus Strontium and PCBs Hydrocarbons Cyanide

Sample Location Sample Type Number (EPA 624)  (EPA 625)  (EPA 6010/7000) (EPA 608) (EPA 4318.1) (EPA 9010)
EMW-3 (Screen 1)* Water Quality Mu-3-1 X X X X X X

Duplicate MW-3-0 X X X X X X
EMW-3 (Screen 2) Hater Quality MW-3-2 X X X X X X
EMW-3 (Screen 3) Water Quality M¥-3-3 X X X X X X
EMW-3 (Screen 4) Water Quality MW-3-4 X X X X X X

Field Blank MW-3-4-F8 X - - - - -
EMW-3 (Screen 5) Water Quality MW~3-5 X X X X X X
EMW-4 (Screen 1) Water Quality MW-4-1 X X X X X X

Duplicate MW-4-0 X X X X X X
EMW-4 (Screen 2) Water Quality MW-4~.2 X X X X X X
EMW-4 (Screen 3) Water Quality MW-4-3 X X X X X X

Field Blank MW-4--3-FB X X X X X X
EMW~4 (Screen 4) Water Quality MW-4-4 X X X X X X
EMW~4 (Screen 5) Water Quality MW-4-5 X X X X X X
EMW-5 Water Quality MW-5 X X X X X X

Duplicate MW-5D X X - - - -
EMW-6 Water Quality MW-6 X X X X X X
EMW-7 Water Quality MW-7 X X X X X X
Fire Hydrant Used
for EMW-4/EMW-5 Quality Control HY-4 X - - - - -
fire Hydrant .
Used for EMW-6 Quality Control HY-6 X - - - - -
Trip Blank Quality Control Trip Blank X - - - - -

*Screen 1 is uppermost screen in the multi-port wells.
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TABLE 3-5
EPA Methods and Sampling Criteria for Water Samples
Approximate
EPA Detection Container Storage
Analyses Method Limit Type and Size Preservative Temperature Maximum Holding Times
Volatile Organics 624 5-10 ppb 40 ml glass None 4°C 14 days
vial, teflon-
Tined septum
Semivolatile Organics 625 5-25 ppb 1 L amber glass None 4°C 7 days to extraction
bottle, tefion- 40 days after extraction
1ined septum
Organochlorine 608 0.2-2.0 ppb 1 L amber glass None 4°C 7 days to extraction
Pesticides and PCBs bottle, teflon- 40 days after extraction
lined septum
Title 22 Metals 6010/7000 1-20 ppb 1 L polyethylene HNO3 4°C 6 months, 13 days for
Plus Strontium /FAAS bottle mercury
Total Petroleum 418.1 0.2 ppm 1 L amber glass None 4°C 28 days
Hydrocarbons bottle, teflon-
Tined septum
Cyanide 9010 20 ppb 1 L polyethylene NaOH 4°C 14 days

bottle
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TABLE 3-6

Laboratory Analyses Detection Limits

Volatile Organics (EPA Method 624)

Compound Detection Limit
ug/L

Chloromethane

Bromome thane

Vinyl chloride

Chloroethane

Methylene chioride
Trichloroftuoromethane
1,1-dichloroethene
1,1-dichloroethane
Total-1,2-dichlioroethene
Chloroform
1,2-dichioroethane
1,1,1-trichloroethane
Carbon tetrachloride
Bromodichioromethane
1,2-dichloropropane
Cis-1,3~dichloropropene
Trichloroethylene
Dibromochloromethane
1,1,2-trichloroethane
Benzene
Trans-1,3-dichloropropene
2-chloroethyivinyl ether
Bromoform
1,1,2,2-tetrachloroethane
Tetrachloroethene
Toluene

Chlorobenzene

Ethyl benzene

wad  cand b —t
gUMOTUTOTUNUTLNUIUITIOTUTUITLTOINTUTOTLITUTLTUTUTO O OO

Hazardous Substance List Compounds

Acetone

Carbon disulfide
2-butanone

Vinyl acetate
2-hexanone
4-methyil-2-pentanone
Styrene

Total xylenes

10

10
10

10
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Laboratory Analyses Detection Limits

TABLE 3-6
(Continued>

Semivolatile Organics (EPA Method 625, Extraction 3510)

Acid Compounds

Detection Limit

ug/L
Phenol 5
2-Chlorophenol 5
2-Nitrophenol 25
2,4-Dimethylphenol 5
2 ,4-Dichlorophenol 5
4-Chloro-3-methylphenol 5
2,4,6-Trichlorophenol 5
2,4-Dinitrophenol 25
4-Nitrophenol 25
4.6-Dinitro-2-methylphenol 25
Pentachlorophenol 25

Base/Neutral Compounds

Bis(2~chloroethyl)ether
1,3-Dichlorobenzene
1,4-Dichlorobenzene
1,2-Dichlorobenzene
Bis(2-chloroisopropyllether
N-Nitroso-di-n-propylamine
Hexachloroethane
Nitrobenzene

Isophorone
Bis(2-chloroethoxy)methane
1,2,4-Trichlorobenzene
Naphthalene
Hexachlorobutadiene
Hexachlorocyclopentadiene
2-Chloronaphthalene
Dimethyiphthalate
Acenaphthylene
2,6-Dinitrotoluene
Acenaphthene
2,4-Dinitrotoluene
Diethyiphthalate
4-Chlorophenyl-phenylether
Fluorene
N-Nitrosodiphenyiamine

3961E
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TABLE 3-6
(Continued)

- Laboratory Analyses Detection Limits

e

Semivolatile Organics (EPA Method 625, Extraction 3510)
Base/Neutral Compounds (Continued) Detection Limit
. ug/tL

4-BromophenyT-phenylether 5
Hexachlorobenzene 5
Phenanthrene 5
- Anthracene 5
Di-n-butylphthalate 5
Fluoranthene 5
o Pyrene 5
Butylbenzylphthalate 5
3,3'-Dichlorobenzidine 25
Benzo (a) anthracene 5
- Chrysene 5
Bis (2-ethylhexyl)phthalate 5
» Di-n-octylphthalate 5
- Benzo (b) fluoranthene 5
Benzo (k) fluoranthene 5
Benzo (a) pyrene 5
Indeno (1,2,3-cd) pyrene 5
-~ Dibenzo (a,h) anthracene 5
Benzo (g,h,i) perylene 5
o Hazardous Substance List Compounds
Benzoic Acid 25
2~-Methyliphenol 5
. 4-Methylphenol 5
2,4,5-Trichlorophenol 25
Benzyl Alcohol 5
— 4-Chloroaniline ' 5
2-Methyinaphthalene 5
2-Nitroanliine 25
3~Nitroaniline 25
o Dibenzofuran 5-
4-Nitroaniline 25
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TABLE 3-6
(Continued)

Laboratory Analyses Detection Limits

" Organochlorine Pesticides and PCBs (EPA Method 608, Extraction 3510)

Compound

Detection
ug/L

Limit

Alpha-BHC

Beta-BHC

Gamma-BHC
Delta-BHC
Heptachlor

Aldrin

Heptachlor Epoxide
Endosulfan I
Dieldrin

pp-DDE

Endrin

Endosulfan II
Endosulfan Sulfate
4,4-DDD

Endrine Aldehyde
pp-DDT

Chlordane
Toxaphene
Methoxychlor

PCB 1016
PCB 1221
PCB 1232
PCB 1242
PCB 1248
PCB 1254
PCB 1260

3961t
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TABLE 3-6
(Continued)

Laboratory Analyses Detection Limits

CAC Title 22 Metals Plus Strontium
(EPA Methods 6010/7000/FAAS)

Metal Detection Limit
mg/L

Antimony 0.05
Arsenic 0.005
Barium 0.01
Beryllium 0.01
Cadmium 0.001
Chromium (total) 0.01
Cobalt 0.01
Copper 0.02
Lead 0.005
Mercury 0.001
Molybdenum 0.01
Nickel 0.01
Selenium 0.005
Silver 0.02
Strontium 0.05
Thallium 0.005
Vanadium 0.02
Zinc 0.02
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trace concentrations (ppb levels) of chlorinated ethanes (e.g., DCA and TCA)
and chlorinated ethenes (e.g., DCE, TCE, and PCE).

3.3.1 Petrex Soil Gas Survey Meth

The soil gas at JPL was sampled using static soil gas collectors developed
and supplied by Petrex, a subcontractor located in Lakewood, Colorado. Each
soil gas collector consists of a ferromagnetic wire coated with activated
charcoal contained in a glass culture tube. The culture tubes were buried
open-end down 1in shallow holes and left undisturbed for approximately
4 weeks. Figure 3-5 is a schematic diagram of a soil gas collector buried
in the ground. During the 4 weeks, any volatiles present in the soil
beneath the collectors could adsorb onto the charcoal. The collectors were
then removed, immediately sealed, and transported to Petrex's analytical
laboratory in Lakewood, Colorado where the absorbed compounds were desorbed
and analyzed using Curie-point mass spectrometry. The results were then
compared to a library of mass spectra of known compounds and identified.
Results are reported in terms of ion counts at various mass-to~charge ratios
(m/z) and provide a semi-quantitative measure of concentrations. The
analytical results from this soil wgas survey are discussed in detail in
Section 4.4.

3.3.2 Installation of Soil Gas_ Collectors

Eight suspected chemical disposal sites were identified by examining
historical aerial photographs and through discussions with JPL personnel
(Figure 2-2). Many of the past disposal sites are currently covered by
buildings or pavement. In addition to the above mentioned disposal sites
surveyed for soil gas, 2 locations were selected for background
information. Figure 3-6 shows the locations of the soil gas collectors. A
total of 46 Petrex wires were used to characterize the 10 locations (Table
3-7). Ten of those wires were used as replicates (two wires per culture
tube) by Petrex for QA/QC purposes; 1 wire was used as a replicate by Ebasco
for QA/QC purposes; and 6 wires were used for time trial tests to determine
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GLASS TUBE

From: M.J. Malley, et al., 1985.

GROUND SURFACE

L CHARCOAL
27 ADSORBENT

42 FERROMAGNETIC
WIRE

ISOMETRIC VIEW

Figure 3-5
Schematic Diagram of Soil
Gas Collector
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TABLE 3-7

Locations and Purposes of Soil Gas Survey Collectors

. Collector* Duration
Grid Location Suspected Problem/Purpose Wire Number(s) Type (days)
A5 W. Parking Log Chemical Dumping Pit 1 S 29
Chemical Dumping Pit 2,3 D 29
D4 E. of Bldg. 246 Background 4,5 D 29
D4 E. of Bldg. 299 Chemical Dumping Pit 6,7 D 29
Chemical Dumping Pit 14 s, T 8
Chemical Dumping Pit 42 S, T 22
E4 N. of Bldg. 299 Chemical Dumping Pit 8 S 29
Chemical Dumping Pit 9 S 29
FS S. of Bldg. 97 Chemical Dumping Area 10,13 D 29
Chemical Dumping Area 12 S 29
Chemical Dumping Area 13 S 29
Chemical Dumping Area 14 S 29
E6 SE. of Bldg. 103 Chemical Dumping Area 15,16 D 28
Chemical Dumping Area 17 S 28
Chemical Dumping Area 18 S 28
Chemical Dumping Area 43 S,T 7
Chemical Dumping Area 44 S, T 21
E6 SE. of Bldg. 300,302 Chemical Dumping Pit 19 S 28
Chemical Dumping Pit 20,21 D 28
Chemical Dumping Pit 22 S 28
Ebasco QA/QC for Wire 22 23 S 28
Chemical Dumping Pit 24,25 D 28
Chemical Dumping Pit 45 S,T 7
Chemical Dumping Pit 46 S,T 21
E6 S. of Bldg. 187 Chemical Spill Area 26,27 D 28
Chemical Spill Area 28 S 28
E5 SE. of Bldg. 303 Chemical Dumping Area 29 S 28
Chemical Dumping Area 30,37 )] 28
ES E. of Bldg. 303 Chemical Dumping Area 32 S 28
Chemical Dumping Area 33 S 28
ES NYW. of Bidg. 302 Chemical Dumping Area 34 S 28
Chemical Dumping Area 35,36 D 28
Chemical Dumping Area 37 S 28
Chemical Dumping Area 38 S 28
E5 SW. of Bldg. 78 Chemical Dumping Area 39 S 28
Fq NW. of Bldg. 132 Background 40 S 28
- - Travel Blank 47 S -
- -_— Travel Blank 48 S -
- — Travel Blank 49 S -
NOTES:

S = single wire in one culture tube.
D = double wires in one culture tube. The second wire was used by Petrex for their QA/QC determination.
T = time trial test used to determine optimal duration of the collection period.
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the optimal soil gas collection time. The soil gas collectors were
installed in the following manner:

o A hole approximately 12 in. deep was excavated with a 3-inch
diameter hand auger.

0 A sealed Petrex culture tube containing one or two wires was opened
and immediately inserted into the hole open-end down.

o The hole was infilled with native soil and marked with a wire-stemmed
flag.

o After the appropriate time interval, each collector was removed,
wiped clean, and immediately sealed, labeled and packaged in double
zip-lock plastic bags.

o The sealed tubes were sent to the Petrex laboratory (Lakewood,
Colorado) via overnight delivery for analysis. Chain-of-Custody
Records were maintained and are included in Appendix E.

When handliing the open collectors, latex gloves were used to eliminate
potential contamination. Care was taken that the collectors, open or sealed,
were not exposed to smoke, exhaust fumes, or other potential contaminants.

Two sets of three single wire collectors (total of 6) were used for time
trial tests to determine the optimal time for soil gas collection. The three
locations selected for the time trial tests were sites that were considered
to have the greatest potential for containing volatiie compounds. The first
set was removed and analyzed after 8 days and the second was removed and
analyzed after 22 days. On the basis of those results, Petrex recommended
that the remaining collectors had fully equilibrated with the soil and
should be removed for analysis (those collectors were removed after 29 days).

Ten of the collectors contained double wires and were used by Petrex to

determine sampling and analytical precision. Those double wire collectors
were uniformly distributed at the sampling sites. In addition, Ebasco used
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one single wire collector as an independent QA/QC check. Two collectors
(travel blanks) were left capped and transported along with the collectors
used for sampling. Analytical results from those travel blanks ensured that
no contamination had occurred during storage and transportation. The
analytical results are presented in Appendix E.
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4.0 PHYSICAL AND CHEMICAL CHARACTERISTICS OF
JPL GROUNDWATER AND SOIL GAS

A description and evaluation of field measurements and laboratory analytical
results concerning JPL groundwater and soil gas is presented in the
following sections.

4.1 GROUNDWATER LEVEL MEASUREMENT

Groundwater elevations were measured at all monitoring well Jocations at JPL
at least 24 hours after completion of well development. A 500 foot Solinst
electric water level sounder was used to measure the water levels in the
wells completed by Ebasco and the two wells completed by the Army Corps of
Engineers (CMW-1 and CMHW-2). The water levels in the deep monitoring wells
completed with the multi-port casing system (EMW-3 and EMW-4) were measured
prior to installation of the multi-port casing.

The electric water level sounder utilizes a water sensor probe attached to a
measuring tape wound onto a reel. To measure the water level in a well, the
probe was lowered into the well and upon contact with groundwater the circuit
between the electrodes on the probe was completed and the sounding device and
light on the reel were activated. The depth to groundwater was then read
from the measuring tape. Measurements were made to the top of the well
casing with an accuracy of +0.01 feet. For consistency and accuracy of
subsequent measurements, the Tlocation on the casing which was used to
measure the depth-to-water was marked and noted. To obtain the groundwater
elevations above mean sea level, the length of casing above ground surface,
if any, was subtracted from the gross measurement along with the ground
surface elevation (the groundwater elevations appear in Table 4-1). The
ground surface elevations were not surveyed; however, detailed topographic
maps available through JPL facilities personnel were used to estimate surface
elevations via known nearby datum locations. A second round of groundwater
level measurements were taken by Ebasco personnel on 3/27/90. The well
locations and elevations for this round of measurements are presented in
Figure 4-1 and Table 4-1. HWater levels in wells MH-01, CMW-1, EMW-5, EMW-6
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TABLE 4-1
Groundwater Level Measurements at JPL
A1l measurements in feet, all elevations above mean sea level
Surface Depth to Groundwater Depth to Groundwater

Well No. Elevation Date Groundwater Elevation Date Groundwater Elevation

MH-01 1,100 01/23/90 130.50 969.50 03/27/90 124.35 975.65

CMK-1 1,116 01/23/90 20.00 1,096.00 03/27/90 16.27 1,099.73

CMH-2 1,169 02/28/90 >179* <989 03/27/90 >179* <989

EMW-3 1,100 02/10/90 130.50 969.50 03/27/90 N/A** N/A

EMW-4 1,083 02/16/90 108.60 974.40 03/27/90 N/A** N/A

EMH-5 1,070 02/13/90 98.43 971.57 03/27/90 94.13 975.87

EMW-6 1,189 02/28/90 205.80 983.20 03/27/90 203.85 985.15%

EMW-7 1,213 03/12/90 236.20 976.80 03/27/90 235.00 978.00

*No water in well, total depth of well is 179'.

**No measurement available, multi-port system precludes electric sounder use.
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Groundwater Elevations At JPL, 3/27/90
All Measurements In Feet Above Mean Sea Level




and EMW-7 were measured with an electric water level sounder. Kater levels
in wells EMW-3 and EMW-4 were not measured, as the multi-port system
preciudes use of the electric sounder.

After installation of the multi-port casing system in wells EMW-3 and EMW-4,
piezometric surfaces were obtained for each screened interval using a
pressure probe/transducer device. The pressure probe/transducer unit was
initially lowered to the deepest monitoring port at the deepest screened
interval and moved upward to each successive screened interval as measure-
ments were completed. To obtain each measurement the port was opened and
the probe put into contact with the formation fluid. The fluid pressure was
measured by the transducer and relayed to the surface. An equivalent depth
to water below ground level was then derived for each screened interval.
The fluid profiles generated for EMW-3 and EMW-4 are presented in Figures
4-2, 4-3 and Appendix B.

The transducer derived water level measurements vary from those water level
measurements taken prior to multi-port installation. The uppermost interval
of EMW-3 was initially measured at 130.5 feet below ground surface on
2/10/90. A transducer-derived measurement of the same interval on 3/3/90
yielded a figure of 124 +0.3 feet below ground surface, a difference of 5.5
+0.3 feet. The uppermost interval of EMW-4 was initially measured at 108.6
feet below ground surface on 2/16/90. A transducer-derived measurement of
the same interval on 3/5/90 yielded a figure of 103.5 +0.3 feet below ground
surface, a difference of 5.1 +0.3 feet. A period of approximately three
weeks passed between the original water level measurements of each well and
the subsequent pressure probe/transducer measurements. During the interim
the site was subjected to periods of heavy rain and it is likely that the
water level rose due to the recharge provided by the wet weather. This
explanation is supported by the consistency of the water level differences
in the wells, both in the five foot range and both higher than originally

measured.
The transducer-derived water level measurements also vary between individual

screened intervals within EMW-3 and EMW-4 (see Figures 4-2 and 4-3). 1In
EMW-3 the fluid pressure results indicate a downward gradient of

3961E 4-2



Depth, ft MP System Equivalent Depth to Water, ft Below Original Ground Level

ke 132 130 128 126 124 122 120
3 l ] | 1 1 ! ]

BiNavadavadadndayaday

¥ . Atmosp;heric Line

100 ~— - - -

.....................................

200 = - - “fN\

Y

300 —/ - - -

77 Bans

R, B

400 —t - - -

.......................................

500 — - - -

N
600 —/ -~ -
. o

i

........................................

A R

Data Coliected: March3,1990 1 Figure: 4-2

Drawn By: D. McEachermn, Westbay Instruments EMW-3 PRESSURE PROFILE

Accuracy Of Readings : +/- 0.3 ft H2O




“\‘*v’

Depth, ft
0 —

100 — - -

- 200 = - -

300 —y - -

400 — - -

500 — - -

600 — - -

Data Collected: March 5,190  _I_

Equivalent Depth to Water, ft Below Original Ground Level

MP System . 114 112 110 108 106 104 102

Segdv.

FLrT WYY SrL YL
bt v

l ] ] ] ] ] }

%

%

373
v

NadeaN,
3
e,

honagadagadagaaanay

.. Atmospheric Line,

§ ....... ..... \.. ..... SR

T

.
'
.
0
.
.
. .
.
.
'
.
I -I .
.
.
.
S e te s e e e e e
‘
.
'
'
.
.
.
.
.
.
.
.
.
'
.
.
+
.
.

/7
[®

§ : . . . . . .

Drawn By: D. McEachem, Westbay instruments Figure 4-3

Accuracy Of Readings : +/- 0.3 ft H20

EMW-4 PRESSURE PROFILE




| g

approximately five feet of water from the top to the bottom of the well.
The piezometric surface measurements vary from 124.0 +0.3 feet below ground
surface in the first, uppermost, screened interval to 129.5 +0.3 feet below
ground surface in the fourth and fifth screened intervals (see Figure 4-2).
The second and third screened intervals have piezometric surface measure-
ments of approximately 126.5 +0.3 to 127.5 +0.3 feet below ground surface.
These levels suggest the presence of three slightly different hydrologic
zones within the aquifer at this location.

Similarly, the screened intervals in EMW-4 exhibit a variation in piezometric
surface measurements (see Figure 4-3). The fluid pressure results for this
well indicate a downward gradient of approximately eight feet of water from
the top to the bottom of the well. The piezometric surface measurements vary
from 103.5 +0.3 feet below ground surface in the first screened interval to
112.0 +0.3 feet in the fifth and deepest screened interval. The three
middle screened intervals have measurements of approximately 107.0 +0.3 to
109.0 +0.3 feet below ground surface. As was the case with EMW-3, these
different levels suggest the presence of three slightly different hydrologic
zones within the aquifer at this location.

4.2 GROUNDWATER AQUIFER PERMEABILITIES

Westbay Instruments personnel performed a rising head hydraulic conductivity
test at each screened interval in the deep monitoring wells EMW-3 and EMW-4.
The following steps were repeated to complete each hydraulic conductivity
measurement: 1) water was bailed from the subject well to reduce the water
Tevel inside the MP casing below that of the aquifer, the final water level
was recorded; 2) a pressure probe/transducer was lowered into the well and
placed below the current water level inside the MP casing; 3) the purge port
at each individual screened interval was opened to the outside formation;
4) the pressure probe/transducer was used to obtain a record of water head
pressure versus time as the hydraulic head rose in the well.

Hydraulic conductivity values were then calculated using a method described

by Hvorslev (1951) and are presented in Table 4-2. Details of these calcula-
tions and plots of head ratios versus time are presented in Appendix B. The
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TABLE 4-2

Summary of Hydraulic Conductivity Results

Westbay Screened Conductivity
Well Number Screen Number Zone No. Interval* (cm/s)
EMH-3 1 10 920.0 = >930.0 8.9 x 1074
2 8 849.0 = >850.0 7.0 x 1074
3 6 746.0 = >756.0 6.0 x 107°
4 4 535.0 = >545.0 5.4 x 107
5 2 440.0 = >450.0 1.1 x 1074
EMW-4 1 10 926.2 = >936.2 7.2 x 107
2 8 835.8 = >845.8 3.6 x 107%
3 6 753.4 = >763.4 4.1 x 107%
4 684.1 = >694.1 3.0 x 107°
5 2 563.6 = >573.6 1.1 x 107

* Elevation in feet above mean sea level.
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conductivity values measured from wells EMW-3 and EMW-4 range from 6.0 x
10'5 cm/sec to 8.9 «x 10'4 cm/sec. These values are within the generally
accepted range for aquifers comprised of silty sand. Slight variations in
hydraulic conductivities between screened intervals is most 1ikely a function
of the composition of the aquifer immediately adjacent to each screened
interval. A silty interval of the aquifer will have a lower hydraulic
conductivity than a sandy interval of the aquifer.

4.3 GROUNDWATER QUALITY ANALYSES

The analytical results of the groundwater samples collected during this
investigation are presented in this section. Complete laboratory reports are
included in Appendix C. The field sampling and analytical procedures used
are discussed in Sections 3.2.3 through 3.2.5. Table 4-3 summarizes the
analytical results by presenting only the compounds or constituents detected.
No cyanide, organochlorine pesticides or PCBs were detected in any water
samplies collected at JPL.

The analytical results indicate low levels of metals are present in each
monitoring well. All concentrations of the metals detected are below
regulatory threshold levels. Barium, zinc, and strontium are present in the
groundwater in each monitoring well in various concentrations with maximum
recorded concentrations of 0.05, 0.25 and 0.66 mg/1, respectively. Molyb-
denum is present in the bottom three screened intervals of EMW-3 and in the
bottom two screened intervals of EMW-4 with a maximum recorded concentration
of 0.04 mg/1. Nickel was detected in the uppermost screened interval of
EMW~3, the second from the top screened interval of EMW-4 and in EMW-5 with
a maximum concentration of 0.10 mg/1. Cobalt was detected in the bottom
screened interval of EMW-3 with a concentration of 0.01 mg/1 and antimony
was detected in EMA-6 with a concentration of 0.008 mg/1. Monitoring well
EMK-7 contained 0.02 mg/1 of total chromium -and monitoring well EMW-5
contained 0.02 mg/1 and 0.0045 m/1 of copper and lead, respectively.

Total Petroleum Hydrocarbons (TPH) were also detected in low levels in

samples collected from each monitoring well. The samples collected from the
lowermost 2 screened intervals of EMW-3, the Towermost two screened intervals
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TABLE 4-3
Summary of Analytical Results of Water Samples

Sample Location (all results in ug/1)

Fire Hydrant Fire Hydrant

EMW-3 EMW-3 EMW-3 EMW-5 Used For Used For Regulatory

Compound Screen 1 Screen 1 Screen 2 EMW-5 Duplicate EMW-6 EMW-7 EMW-4 and EMW-5 EMW--6 Threshold®
Volatile Organics

Carbon Tetrachloride - - - - - - 200 - - 0.5

Tetrachloroethene - - - - - - 15 - - 5

Trichloroethene -~ - - 13 13 - 22 - - 5

1,1-Dichloroethene - - - - - - 8 - - 6

Chloroform 7 8 6 - - 24 23 34 36 b

Bromodichlioromethane - - - - - 6 <5 16 16 b

Dibromochloromethane - - - - - - <5 13 13 b

Bromoform - -~ - - - - - <5 <5 b
Semivolatile Organics

Bis(2-ethylhexyl)pthalate) - - 17 - - - - - - -

ACalifornia Code of Regulations, Title 22, maximum contaminant levels for drinking water.
bTotal trihalomethanes (chloroform, bromodichloromethane, dibromochloramethane, and bromoform) over 100 ug/L.
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TABLE 4-3
(Continued)

Sample_Location (A1l Results in_mg/1)

C ) EMW-3 SCES:;BI EMW-3  EMW-~3  EMW-3 EMW-3  EMW-4 SET:;ﬁ }  EMW-4  EMW-4  EMW-4  EMW-4 Regulatorg
onstituent Scr. 1 Duplicate Scr. 2 Scr. 3 Scr. 4 Scr. 5 Scr. 1 Duplicate Ser. 2 Scr. 3 Scr. 4 Scr. 5 EMW-5 EMW-6 EMW-7 Threshold
Antimony - - ~ - - - - - - - - - - 0.008 - -
Barium 0.04 0.04 0.93 0.02 0.04 0.02 0.05 0.05 - 0.03 0.02 0.04 0.05 0.02 0.03 1.0
Chromium (total) - - - - - - - - - - - - - - 0.02 0.05
Cobalt - - - - - 0.01 - - - - - - - - - -
Copper - - - - - - - - - - - - 0.02 - 0.02 1.0
Lead - - - - - - - - - - - - 0.0045 -~ - 0.05
Mo ybdenum - - - 0.02 0.02 0.04 - - - - 0.001 0.02 - - - -
Nickel 0.10 - - - - - - - 0.01 - - - 0.02 - - -
Zinc 0.10 0.03 0.02 0.06 0.20 0.06 0.03 0.04 0.1 0.02 0.01v 0.23 0.13 0.25 5.0
Strontium 0.53 0.60 0.43 0.21 0.43 0.18 0.42 0.45 0.54 0.27 0.30 0.40 0.50 0.66 0.32 -
Total - - - - 0.5 0.4 - - - - - 6.5 0.5 2.0 1.1 -
Petroleum

Hydrocarbons

CCalifornia Administrative Code Title 22, maximum contaminant levels for drinking water.
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of EMW-4, and the three shallow monitoring wells contained low levels of
TPH. The maximum concentration of TPH detected was 2.0 mg/1 in the sample
from monitoring well EMW-6.

Only one semivolatile organic compound was detected in the samples collected.
Bis(2-ethylhexyl)phthalate was detected in the sample collected from the
second screened interval from the top of EMW-3 with a concentration of
17 ug/1. Phthalates are associated with plasticizers in vinyl tubing and
are commonly found to be laboratory and/or field contaminants. It is Tikely
the presence of bis(2-ethylhexyl)phthalate in this sample is related to
laboratory and/or field procedures and is not representative of groundwater
conditions.

The volatile organic compounds detected in the groundwater at JPL are of
primary concern. As Figure 4-4 shows, samples collected from each well
except EMA-4 contained one or more volatile organic compounds. The sample
of groundwater from EMW-5 contained 13 ug/l1 of trichloroethene (TCE). The
state maximum contaminant level (MCL) for TCE in drinking water is 5 ug/l.
The sample of groundwater from EMW-7 contained 200 ug/1 of carbon
tetrachloride, 15 ug/1 of tetrachloroethene (PCE), 22 ug/1 of TCE, and
8 ug/1 of 1,1-dichloroethene. The concentrations of all of the these
compounds are above the state of California Department of Health Services
MCLs for drinking water.

The samples from well EMW-7 also contained 23 ug/1 of chloroform and trace
amounts (<5 ug/1) of bromodichloromethane and dibromochloromethane.
Chloroform, bromodichloromethane and dibromochloromethane along with
bromoform (all trihalomethanes) were detected in the QA/QC water samples
collected from the fire hydrant system at JPL (Table 4-3). This water is
supplied to JPL from the City of Pasadena and the Metropolitan Hater
District. Permission was granted from JPL to use this fire hydrant water
during field operations (mixing drilling muds, filling the drill pipe with
water to run E-logs at the shallow wells, etc.). The levels of
trihalomethanes in this water supply are within regulatory limits and may be
the result of a water chlorination process.
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Currently it is difficult to conclude whether the presence of chloroform,
bromodichloromethane, and dibromochloromethane in the sample collected from
EMW-7 is in any way related to the water added to the well during field
operations or is representative of groundwater conditions. Prior to well
development of EMW-7, 4 hole volumes of fire hydrant water were added so a
gamma ray/neutron log could be run. During well development of EMW-7, 5.6
hole volumes were removed before a sample was collected (Table 3-3). The
fact that the ratios of concentrations of contaminants in the water do not
appear to match the ratios of concentrations of the same contaminants found
in the sample from EMW-7 may suggest the results obtained for EMW-7 are
representative of groundwater conditions. Analytical results obtained from
future sampling events of this well should help resolve this question.

Chioroform and bromodichloromethane were also detected in the sample
collected from EMW-6 in concentrations of 24 ug/1 and 6 ug/1, respectively.
Again it is difficult to conclude whether the presence of chloroform and
bromodichloromethane in the sample collected from EMW-6 is related to the
water used during field operations or is representative of groundwater
conditions. Prior to well development of EMW-6, a significant amount of
fire hydrant water was added to EMW-6 to unclog the drill bit and at least
3.5 hole volumes of the same water was added to EMW-6 so a gamma ray/neutron
log could be run. During well development of EMW-6, 7.9 hole volumes were
removed before a sample was collected (Table 3-3). Again, analytical results
obtained from future sampling events of this well should help resolve this
question.

Chloroform was again detected in some of the samples collected from well
EMW-3. The sample collected from the uppermost screened interval of EMW-3
and its duplicate contained 7 ug/1 and 8 ug/1 of chloroform, respectively,
and the sampie collected from the second screened interval from the top of
EMN-3 contained 6 ug/l of chloroform. JPL water containing chloroform
(Table 4-3) was used to mix the drilling mud used during the drilling of
EMA-3. Again it is difficult to conclude at this time that the chloroform
detected in the samples from EMW-3 are not representative of groundwater
conditions. During a hydrogeologic evaluation of the Arroyo Seco near JPL
in late 1989, Ebasco sampled some of the City of Pasadena's water production
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wells (Ebasco, 1989) and found 8 ug/1 of chloroform in the city's Arroyo
well. The fact that chloroform was detected in the groundwater near EMW-3
in the Arroyo well in a concentration similar to the concentration of
chioroform found in EMW-3, along with the fact that during extensive well
development of EMW-3, 11.4 and 12.4 hole volumes were removed from the two
screened intervals where chloroform was detected (Table 3-3), suggests that
the chloroform detected in EMW-3 may be representative of current groundwater
conditions and may not be related to contamination from the water supply
used during field operations.

4.3.1 Quality Assurance and Quality Control (QA/QC)

Summaries of the analytical 1laboratory's QA/QC results on the groundwater
sampies are included in Appendix C along with the analytical reports.

The QA/QC procedure for each analytical method and the acceptable range for
results, are specified by the EPA. For the fluid analyses discussed in this
report, two different laboratory QA/QC approaches were used. For EPA methods
for volatile organics (624) and semivolatile organics (625), several
surrogate organic compounds (compounds with chemical properties similar to
compounds of interest, but not normally present in contaminated groundwater)
are added to the blanks, standards, and samples. The analytically deter-
mined concentration for each surrogate in the samples were compared to the
actual concentration and expressed as a percentage, which ideally should be
100%. The ranges acceptable by the EPA are listed in Table 4-4.

For EPA methods for total petroleum hydrocarbons (418.1), Title 22 metals
and Sr (6010/7000), organochlorine pesticides and PCBs (608), and total
cyanide (9010), "Blank Spikes" were prepared by mixing a blank with metals
or EPA specified compounds. Each blank spike was split to make a "Blank
Spike Duplicate". For each EPA method, the analyte concentration in the
appropriate blank spike is analytically determined and is reported as a
percentage of the actual concentration. Those values, which ideally should
be 100%, provide a measure of analytical accuracy. Analytical precision is
determined by comparing the analytically determined concentrations of the
blank spike and blank spike duplicate for each EPA Method and expressing the
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TABLE 4-4

Acceptable Ranges for Analytical QA/QC

Results of Water Samples

QA/QC by Surrogate Recovery Method

Method and Surrogate Organic Compound

Acceptable Range
(%)

EPA Method 624: Volatile Organics in HWater

1,2-Dichloroeth
Toluene-d8
Bromof luorobenz

EPA Method 625:
2-Fliuorophenoi
Phenol-d5
2,4,6-Tribromop
Nitrobenzene-d5
2-Fluorobipheny
Terphenyl-di4

ane-d4

ene

Semivolatile Organics in Water

henol

1

76-114
88-110
86-115

21-100
10-94

10-123
35-114
43-116
33-141

QA/QC by "Blank Spike" and "Blank Spike Duplicate” Method

Method and Analyte

(Spike % Recovery)

Accuracy

Precision
(Relative % Difference)

EPA Method 6010/7000:

A1l Metals

EPA Method 418.1:

EPA Method 608:

EPA Method 9010:

Title 22 Metals and Sr in Water

80-120

<20

Total Petroleum Hydrocarbons in Water

85-115

<20

Organochlorine Pesticides and PCBs in HWater

Total Cyanide

47-125

80-120

<20

<20
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differences as a percentage. Those values should ideally be 0%. The
acceptable ranges for accuracy and precision specified by the EPA are also
listed in Table 4-4. A1l of the laboratory QA/QC results are within the EPA
acceptable limits with the exceptions of spike % recovery (accuracy), for
mercury in several analyses. The results, however, are just slightly (1-2%)
greater than or less than the QA/QC specifications. Furthermore, mercury
concentrations were below detection limits in all samples.

In addition to laboratory QA/QC procedures, Ebasco also incorporated field
QA/QC procedures. Duplicate sets of samples were collected from the top
screen (1) in EMW-3 and EMW~-4 and submitted for the complete set of
laboratory analyses. Of the constituents that were detected in the duplicate
samples, metal cation concentrations (Ba, Ni, Sr, and Zn) matched to within
0.09 ppm. The chloroform concentrations in the EMW-3 samples were also
close (7 and 8 ppb). A duplicate sample for EMH-5 was submitted for analyses
for volatile and semivolatile organic compounds. Identical concentrations

~of trichloroethene, the only compound detected, were found in both samples.

A trip blank, which consisted of two 40 ml septum vials filled with deonized
water by the analytical laboratory, were transported with all groundwater
samples, providing proof that the groundwater samples were not contaminated
during transport. After groundwater sampling was completed the trip blank
was analyzed for volatile organic compounds. No compounds were detected.

Two field blanks were collected and analyzed to provide evidence of the
effectiveness of the decontamination procedures for groundwater sampling
equipment. After decontamination of the Westbay water sample collector
prior to sampling screen 4 in EMW-3 and screen 3 in EMW-4, sample bottles
were filled with used decon rinse water. The EMW-3 field blank was analyzed
for volatile organic compounds and the EMW-4 field blank was submitted for
the complete set of analyses. Concentrations of all constituents were below
detection limits with the exception of Zn, which was just above detection
limit in the EMW-4 field blank.
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4.4 SOIL GAS ANALYSES

Results of the soil gas survey are presented in Appendix G, Table 1. Six
different compounds were detected in one or more samples: 1) benzene,
toluene, and xylene (BTX), 2) trichloroethane (TCA), 3) trichloro-
fluoromethane (Freon 11) or trichlorotrifluoroethane (Freon 113),
4) trichloroethylene (TCE), 5) tetrachloroethylene (PCE), and 6) chloroform.
The concentrations are presented in terms of net "ion counts"”. No equations
relating ion counts with the true concentrations and flux of analytes in
soil gas are available. Ion counts from different compounds cannot be
compared because of varying physiochemical properties of different compounds
including diffusion rate and adsorption characteristics. In addition, ion
counts obtained during different analytical runs should not be compared
because of variations in instrument performance (unless a common sample is
used to calibrate the analytical instruments during each run).

Results from the soil gas analyses were evaluated using an order-of-magnitude
ranking system, in which net or background-corrected ion counts are ranked
as not detected (0 ion counts), very low (1-4999), low (5000-9999), moderate
(10,000-49,999), or high (50,000 or greater). Each pair of ion counts from
the 10 duplicate wire collectors were averaged before ranking.

Samples 4 and 5 (duplicate wires) and sample 40 were placed off-site to
provide background levels. Unfortunately, some materials may be present
near where sample 40 was buried, judging from the particularly high ion
counts for BTX and PCE in that sample (Appendix G, Table 1). Another
complication in the background samples and some of the other samples resulted
from terpenes, a naturally occurring hydrocarbon emitted from coniferous
plants. Terpenes have similar physiochemical properties as BTX compounds.
The collector for background samples 4 and 5 was apparently located near
coniferous plants which rendered this sample useless for BTX background
levels. Unlike the zero background levels (indicating no detection) for TCA,
Freon 11 or 113, and TCE, the background levels for PCE was substantially
above zero. PCE is a commonly used industrial solvent and is detected to
some extent at nearly all the sites investigated by Petrex. Furthermore,
the Petrex analytical equipment is especially sensitive to PCE. The above
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zero PCE background level at the JPL site may be an artifact of Los Angeles
basin smog.

For order-of-magnitude ranking, no background correction was necessary for
TCA, freon, or the TCE analyses, and no background correction was possible
for the BTX analyses, for the PCE analyses, a background level of 5,000 ion
counts were used. Net PCE ion counts between O and 5,000 were ranked as
negligible, to indicate that some PCE was present but at concentrations at
or below the background level. Ranking results are presented in Table 4-5.
Results from two collectors had to be dismissed because of breakage during
transportation (sample 14) and because of clearly non-representative sampling
(sample '29). The latter collector was buried in a flower garden near
building 303 in very fine grained, dark colored soil. Petrex analytical
results suggest that the soil might contain fuel 0il or kerosene.

There were two occurrences of freon ranked at low or above. Freon is
extremely diffusive, however, and it 1is questionable whether the freon

vconcentrations in those two samples are related to past disposal activities.

In Figure 4-5, the soil gas constituents present at ranking levels of low or
greater are listed next to the respective sampling location. Those sampling
locations delineate the locations in which the major suspected chemical waste
disposal pits have been identified from old photographs or from recollec-
tions of JPL employees. "“Low" concentrations of PCE were detected near the
suspected disposal pit near building 299; "low" concentrations of BTX and
"moderate” concentrations of PCE were detected near the disposal pit
southeast of buildings 300 and 302; and "low" to "moderate" concentrations
of BTX, TCA, TCE, PCE, and chloroform were detected near a suspected
disposal area between buildings 300, 302, and 303. The presence of
“moderate” levels of chloroford‘ is particularly interesting, because the
Petrex system is quite insensitive to chloroform. The fact that chioroform
was detected at all is unusual. However, the source of the chloroform is
questionable considering that trace levels of chloroform was found in the
JPL water supply and that the Petrex sampler (numbers 30 and 31) were buried
near a water irrigation sprinkler in a flower bed.
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TABLE 4-5

Relative Ranking of Soil Gas Survey Constituents

Freon
BTX TCA ) 11 or 113 TCE PCE Chloroform
1 I - - - Negligible -
2,3 V. Low V. Low V. Low - Negligible -
4,5 I - - - Negligible -
6,7 V. Low V. Low V. Low - Negligible -
8 I - - - Low -
9 V. Low V. Low V. Low - V. Low -
4= NA - - - Negligible -
42** NA - - - V. Low -
10,1 V. Low V. Low - - V. Low -
12 V. Low V. Low - - Negligible -
13 V. Low - V. Low - Negligible -
15,16 V. Low V. Low V. Low - V. Low -
17 1 - - - Negligible -
18 I V. Low - - V. Low -
43* NA - - - V. Low -
447> NA - - - Moderate -
19 V. Low V. Low V. Low - V. Low -
20,21 Low - Moderate* - Moderate -
22 V. Low - V. Low - V. Low -
23 V. Low - V. Low - V. Low -
24,25 V. Low V. Low V. Low - Moderate -
45 NA V. Low - - Moderate -
a6 NA V. Low Lowt V. Low Moderate -
26,27 V. Low V. Low - - Negligible -
28 V. Low V. Low V. Low V. Low V. Low -
30,3} Low - - - Low Moderate
32 V. Low - V. Low - Low -
33 V. Low Low V. Low - Moderate -
34 V. Low V. Low V. Low V. Low Negligible -
35,36 V. Low Low - V. Low Negligible -
37 V. Low V. Low V. Low V. Low Negligible V. Low
38 V. Low V. Low V. Low - Negligible -
39 V. Low Moderate V. Low Moderate Moderate -
a0 Moderate - - High V. Low -
NOTES:

Analyses are grouped according to location at the JPL site.

* = time trial sample.
** = time trial sample.
+ = probably not real.

I = interference from organic materials emitted from comifers.
Negligibie = for PCE only, ion counts (not background corrected) >0 and <=5,000

V. Low = net ion counts >0 and <=5,000

Low = net ion counts >5,000 and <=10,000
Moderate = net ion counts »>10,000 and <=50,000
High = net ion counts >50,000

NA = analyte not investigated

u.t = pelow detection Timit

Freon 11 = trichlorofluoromethane

Freon 113 = Trichlorotrifluoroethane

3961t



L

Constituents detected in the soil gas survey do not match well with the
constituents detected in the wunderlying groundwater. It is probably
unrealistic, however, to expect that the groundwater contaminants at JPL
could migrate to the surface in great enough fluxes to be detected in a soil
gas survey. Most of the Petrex case studies concerning groundwater
contaminant plumes were conducted in areas where groundwater was
significantly shallower than it is at JPL. It is more likely that the
constituents detected in the soil gas are located in the near surface vadose
zone. Data from the soil gas survey alone are not sufficient to determine
whether those constituents represent remnants of wastes that have been
flushed to groundwater, or whether those constituents have not yet reached
groundwater.

4.4.1 Quality Assurance and Quality Control (QA/QC)

Several different approaches were taken to ensure that results from the soil
gas survey are representative. Two sets of time trial test samples were
analyzed to determine whether the activated charcoal on the collection wires
had become fully equilibrated with the soil gas. Results from the time
trial tests (Appendix G) indicated that the wires had reached equilibrium
and could safely be removed after 3 weeks. The sample collection tubes,
however, were left buried for an additional week to be absolutely certain of
equilibration (4 weeks is typically the maximum length of time that Petrex

uses for sampling).

Concentrations (in terms of ion counts) in the Ebasco duplicate samples
(wire number 22 and 23) compare favorably and show that sampling and
analytical precision is within an acceptable range. Petrex used some of the
duplicate wires in the 10 duplicate wire collectors for calibration of
analytical instruments and the remainder to measure analytical precision.
Again, differences in the concentrations in duplicate wires are within
acceptable limits. The methodology of determining analytical and sampling
precision of the Petrex soil gas wires differs from other analytical methods
in that a true duplicate (i.e., a subset or “split" of a sample) cannot be
taken. Instead, a separate sample has to be used. Typically, the precision
of the Petrex system is about 70%. The 30% variation is attributed mainly
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to small variations in the mass of activated charcoal attached to the
wires. Analytical precision accounts for only about 5% of the variation
(pers. Comm. Petrex, Inc., 1990).

Analysis of the 2 travel blanks (wires 47 and 48) showed very low concentra-
tions of BTX compounds and freon 11 or freon 113. As discussed above, some
compounds such as freon are very diffusive and ubiquitous in urban environ-
ments and consequently are commonly found in trace amounts in the samples
and travel blanks. The concentrations present in samples 47 and 48 do not
warrant concern.

In summary, all of the tests used to evaluate procedures used during
preparation, collection of soil gas, transportation, and chemical analysis
indicate a successful soil gas survey.
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5.0 HAZARD RANKING SYSTEM SCORE

Following completion of the ESI, a Hazard Ranking System (HRS) score (using
the current model) was computed for JPL. The overall HRS migration route
score (S.) is considered the HRS score and is a composite of three separate
migration pathway scores; groundwater (Sgw)’ surface water (st). The
migration route score air (Sa)‘ The migration route score is computed as

follows:

s \/Sgw *Sew* S,
m- 1.73

The overall HRS migration route score and the individual migration pathway
scores as computed for JPL are summarized as follows:

Sm (weighted overall score) = 38.3
Sgw (groundwater migration route score) = 65.0
st (surface water migration route score = 7.4
Sa (air migration route score) = 0

Details of how the overall HRS score and individual pathway scores were
computed are presented in Figure 5-2 through 5-5. Figure 5-1 is a cover
sheet associated with the HRS.

Data gathered during this ESI and the Preliminary Assessment/Site Inspection
(PA/SI) of JPL conducted by Ebasco in 1988 (Ebasco, 1988 a,b) was used to
complete the current HRS score. The preliminary HRS score tabulated during
the PA/SI process has not been changed after evaluating the data collected
during the ESI. HWhat was anticipated during the PA/SI was confirmed during

the ESI.

The HRS score of 38.3 is above the 28.5 Tevel for consideration for the
National Priorities List (NPL). The score for the groundwater migration
route category dominates the final HRS score. Results obtained during the
ESI support the conclusion that there has been a release of hazardous
materials to the groundwater at JPL.
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B Observed Reisase 9 @ 1 45 45 3.1
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@ Route Characteristics : a2z
Depth to Aguifer of 0t 2323 2 8
Concemn . _
Net Precipitation 0123 1 3
_ Permeabllity of the 6123 1 3
Unsaturated Zone )
Physical State 6123 1 3
Total Route Characteristics Score 15
&3 Containment 01223 1 3 ‘a3
1[4 waste Characteristics 3.4
Toxicity/ Persistence 0 3 8 §1215(18) 1 18 18
Hazardous Wasts 6 1(@D3 45878 1 2 8
Quantity
Total Waste Characteristics Score 20 26
E] Targets as
Ground Water Use 0 1 @ 3 2 9
Distance to Nearest 0 4 6 B 10 1 40 40
Weli/Population 12 16 18 20
Served 24 30 232 3
. Totat Targets Score 42 49
8] 1iine ] is «s. muttipty ] x [ x [8] 45 x 20 x 42 37,800
Hiine [T] is0, muttiply [2 x [ x [ « 3] 57,330
Divide line @ by 57.330 and multiply by 100 sgw = 65,9

Figure 5-2

GROUND WATER ROUTE WORK SHEET
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Surface Water Route Work Sheet

. Assigned Vaiue Muiti- M
Rating Fac! ) ax. R
ing Faclor (Circie One) plier Score Score | (Sechon)
[ﬂ Observed Release @ 45 1 0 45 4.1
if observed relsass is given a value of 45, proceed {0 line E
If observed reieass I3 given a vaiue of 0, proceed 1o line 2
@ Route Characteristics 4.2
Facility Slope and intervening 0 1 2(3) - 3 3
Terrain
1-yr. 24-hr. Rainfall 0 1 2 3
Distance to Nearest Surface 01 2 @ 2 6 8
Water
Physical State 0120 1 3 3
Total Route Characteristics Score 14 15
B containment 0 1 2 @ 1 3 3 4.3
E Waste Characteristics 4.4
Toxicity/Persistence 0 3 8 1 1 1 18 18
Hazardous Waste 0 @ e 78 1 1 8
Quantity
Total Waste Characteristics Score 19 28
@ Targets 4.5
Surface Water Use o 1 3 3 6 9
Distance to a Sensitive ® 1 2 3 2 0 6
Environment
Population Served/Distance 4 6 8 10 1 40
to Water Intake 8 18 20
Downstream 2 30 32 3%
Total Targets Score 6 55
[ #tune [ is«s muply [ x [ x 5
it iine [7) is0 mutiply 2] x 3 = [§ « E 4,788 64,350
Divide line @ by 64,350 and multiply by 100 Ssw™ 7.4

Figure 5-3

SURFACE WATER ROUTE WORK SHEET
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Alr Route Work Sheet

] ivide line [4] by 35.100 and muttiply by 100

Assigned Value Muiti- Max, Ref.,
Rating Factor {Circie One) plier Score Scors | tSection)
El Observed Relesse @ 45 1 0 45 ) 5.1
Date and Location:
Sampling Protocol:
it tine {T] is 0, the S, = 0. Enter on line [5].
ttiine [7] s 45 then procesd to line [2].
Ez] Waste Characteristics 5.2
Reactivity and 0 1:2 3 1 3
incompatitility .
Toxicity - 01t 223 3 9
Hazardous Waste 012 3. 45 8 7 -1 8
Quantity
Total Waste Characteristics Score 20
@ Targets 5.3
Popuiation Within- } 0 9121518 1 - 30
4-Mile Radius 2124 27 30
Distance to Sensitive 01 2.3 2 6
Environment
Land Use 01 23 1 3
Tota! Targets Score 38
o Muttipy [1] x 2 = [3] 35,100
Sy= 0

Figure 5-4

AIR ROUTE WORK SHEET




s s2

Groundwater Route Score (Sgy) 65.9 4,342.8
Surface Water Route Score (Sgw) 7.4 54.8
0

Air Route Score (Sg)

YCRERT: | /////// 6.3

V2, +s, vt /1m msy- W 38.3

Figure 5-5.
WORKSHEET FOR COMPUTING SM
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EBASCO ENVIRONMENTAL

WELL NO. MW-3
PROJECT 2L ESI DRILL HOLE DIAMETER (in) _15.25/9.875 _
LOCATION _PRasagdena, Californja GROUND LEVEL ELEVATION (ft) 1100
GEOLOGIST/ENGINEER .M. Cutler, T Tomczyk TOTAL DEPTH OF HOLE (ft) 730
DRILLING COMPANY _Bevljk DEPTH TO WATER (ft) .{30.50
DRILLING METHOD _Myd Rotary DATE (start/finish) 1-11-90 to 1-24-90
. > lalzl | |¢] 2 B
- S
ES WELL/BORING E 2|5 g HFG DESCRIPTION AND NOTES
- -4
o COMPLETION = X|=|w g =18
e g
0 = ' \ ~
3 s1o e 4SP| SAND, MULTICOLORED ]
- E - L medium to very coarse grained with abundant gravel. -
- ol © - f=m I N ”"."’W pregominantly quartz ang feldspar. —
« -4S W e, BOULDERS -
C 10 ¥ rc g AR granitic, rounded, up to 2 ft in diam. 3
3 ¥R g b+ SP| sanp, muLTICOLORED .
- o ° .':‘ medium to very coarse grained with abundant gravel,
o, -9 D' o ===~ N (==} oo predominantly quartz and feldspar. ~
3 e l c.>.| | souoen 3
o i o KX granitic. 3
1S ~ 3
- 20 % 1% .+ {SP| sanp. muTICOLORED 3
o p. A medium to very coarse grained with abundant gravel. J
= N 0 {0 [N[--}os predominantly quartz and teldspar e
o 1Y KA (urzllen 15.75 in. hole to 22 ft.; set conductor 3
- (9 3-1 XL pipe; continued drilling uxtn 8.875 in. bit) b
—- 30 o T (*s0il-3-1 collected at S 10 on 1-17-90) —
- o 2 | sAND. MULTICOLORED 3
- - 0|0 |N medium t0o very coarse grained with scattered gravelT]
E ? — predominantly quartz and feldspar. -
- 40 ‘C o ISP e
- & b oes |SP| SAND. SILTY, LIGHT BROWN ]
- g A =~ AN moderate amount of very fine grained sand and .
- I E 0 ]0 [N |[==Fo scattered gravel. -]
- By b . e . -
E50 o o 3 L 3
gl ¥ < 0
C g s 3 ooy 4SP| SAND, MULTI-COLORED 3
- E - § D medium to very coarse grained with some gravel, ]
E— & OO0 NP0 predominantly quartz ang feldspar. occasional -
- S g ol granitic cobbles. 3
- o0 :
50 IS e, ]| BOULOER 3
- b | boee 4SP| SAND, MULTI-COLORED -
- O 3] megium to coarse grained with some gravel, 7]
- ~1 O JOIN|=~p " subangular to subrounded. few thin lenses of -]
o ,< NN clayey silt. 3
5-70 I? o+. 4SP| SAND. MULTI-COLORED E
o 5 A .'_-‘ fine to very coarse grained with abungant gravel.,
— o DO INJ=~p. s subangular. poorly sorted. —
: P .'. . -
- 9 .o -
80 N - SP| sanD, muLTI-COLGRED 3
- 9 A fine to very coarse grained with few granitic ]
— [ OO IN |-~ cobbles or boulders. -
L [\ e e, 3
r o R =
- 90 ~ b2+ SP| BOULDERS 3
. 9 +°1 | saND. MuLTI-COLORED 3
— Q 0|0 IN |-} s medium to coarse grained, with abundant gravel,  —
- P, ¥ predominantly quartz and felospar. =
- 7 3-2 {"soil-3-2° collected at 12 35 on 1-17-80) 3
100 |- — ok -




EBASCO ENVIRONMENTAL

WELL NO. MW-3 h
PROJECT oL ESI DRILL HOLE DIAMETER f{in) _13.75/9.675
LOCATION _Pasadena, (aljfornjs GROUND LEVEL ELEVATION (ft) 1100 o
GEOLDGIST/ENGINEER .M. _Cutler, T Tomczvk TOTAL OEPTH OF HOLE (ft) 730
DRILLING COMPANY _Bevlik DEPTH TO WATER (ft) .130.30
Mgty
DRILLING METHOD _Mud Rotary DATE (start/finish) _1=11-90 to 1-24-90 1
= W FIEH g -
£E3 WELL/BORING g Ak g ARG DESCRIPTION AND NOTES
-~ ()
8 COMPLETION z|3|z|=°|2| & g
-
- 100 | T -2 5P| sann, L TI-COLORED :
o v megium to coarse grained with trace gravel. It
- é 010 {N[==purs = -
5 7 2 3
110 g =25CL| e, muTI-coLoRED E
- % ololn == megium to coarse grained with trace gravel. o
2 % boEE1SP] SILT, CLAYEY. LIGHT BROWN 3
120 //’ +'IE]CC| BouLbER :
3 7% 3 b +ES{SP] sanp. muTI-cOLORED E
- % ] «'EM] medium to coarse grained with common light brown j -
- /] 0{0 [N |--}2LH clayey silt to sandy silt (T25%)
3 g é w s :
- o° T -\
130 13 é g = [— ER
o Q % 3 ] megium to coarse grained with abundant brown =
- o / 0O N |-~ clayey to sandy silt. percentage of silt -
C g s — increasing (750%) . :
F 140 &a % — (hale angle: 0.125 gegrees) ::'1 -
o S % - —1SC! SANG. CLAYEY. BROWN B
F % = | very fine to coarse grained, large amount of clay :
C_ % oo IN]--L.= and very fine sand matrix ("70%). occasional -
- % e a— granite boulder. ‘3 .
3 % — El
E 150 / - —{SC| SAND. CLAYEY. BROWN :
- Z | very fine to medium grained. large amount of clay -
o -+ 0o N|--L and very fine sand matrix. occasional gravel and
o ; s — coarse sand. a -
=480 | | B — =
: Bl - =—{SC| SAND, CLAYEY, BROWN :
- af: - very fine to coarse grained. trace gravel,
- afl oloIn|--L" becoming coarser grained, silt and clay matrix. é -
il . :
E 170 ‘1&-§ =3 :
3 A= ) - —{SC}| souoen E
E J O po a 1 = - SAND. CLAYEY. BROWN i -
C ,* ] —— - 010 N |-~ "] fine to coarse grained. aoccasional very cgparse -
o L —— - « sang and gravel. silt and clay matrix. ;
o 3 :‘." — =
- 180 | 0 - ~=1SC| SAND, CLAYEY., BROWN '3 -
- 2 I — - | fine to coarse grained, trace gravel, clay ang )
C 5 00 IN{-—_" very fine sand matrix (T20%) -
C < - . — .
& Q wat :‘
- 190 g - ¥ - —1SC| SAND. CLAYEY. BROWN-MULTI-COLGRED
o = / il fine to coarse grained. clay and silt matrix ("15!)\@/
3 s Y OO N '3
- 1 é 3-3 — (*s0i1-3-3" collected at 12 00 on 1-18-80) —
200 — - -

o
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EBASCO ENVIRONMENTAL

WELL NO. MW-3

PROJECT _PL ESI DRILL HOLE DIAMETER (in) _15.75/9.875
LOCATION _Pasadena, California GROUND LEVEL ELEVATION (ft) 1100
GEOLOGIST/ENGINEER _M. CQutler, 7. Tomczyk TOTAL DEPTH OF HOLE (ft) _Z30
DRILLING COMPANY _Bevlik DEPTH TO WATER (ft) _130.50
DRILLING METHOD .Mud Rotary DATE f{start/finish) =11-90 to 1-24-
z o 181E (Bl S g
ES WELL /BORING g g(e= g ARG DESCRIPTION AND NOTES
8= COMPLETION 2 (3I=(*5|8]| 5 |8
e g
200 |- 77 T - —ISC} SAND, CLAYEY. BROWN 3
- 7 [/ il very fine to coarse grained. clay and silt matrix O
2 / / < oo N]|--L ~35%) . =
: 7 ] E
£ 210 2 U w 3
C 777 I —{SC| SAND. CLAYEY. BROWN-MULTI-COLORED ]
- % % z | fine to medium grained. occasional gravel and -
E‘ f % E OO0 INj--L_. coarse sand. 3
olE 4 7] = | s
220 1 5 % 2 —]SC| sanD. cLAYEY, BROMN E
o S 4 4 4 — - very fine to coarse grained, abundant clay and -
- ~ | oo N |--L7] silt matrix (T50X). occasional gravel. 3
- (5] " :-'.' —
230 A —{SC| sanp. cLAYEY, BROWN 3
- 3 - - P - very fine to coarse grained, clay and silt matrix o
n oo oo N |- (40%) . 5
F =l Man 3
- =
240 g —{SC| SAND, CLAYEY. BAOWN -
< o |- S = very fine to medium grained, cuttings mostly clay o
L. @l 2 - 00 IN-- ] and silt (T70%). —
o v . “ ] 3
b b 4 :'. :'. N — hu
- R L0 W 0
- 250 | i el 5 —1SC} SAND, CLAYEY, BADWN '3
. R By S = very fine to coarse grained. trace gravel, very o
- le—T1 00N |--L_". abundant clay and silt matrix (T75%). —
: =1 Sy (hole angle: 1 degree) 3
- 0 1 i -
» 260 |+ —15C] SAND. CLAYEY, BROWN .
- ] ] very fine to coarse grained. trace gravel. very -
ol - [~ 010N {--L._" abunagant clay and silt matrix (TB5%) . —
- . 4 e
3 270 % 2 ¥ —1SC| SAND. CLAYEY. BROWN 3
- Q % 7 sull very fine grained to toarse grained, abundant -]
- 5 é é oo NI~ clayey silt matrix, some silty clay present. 3
"
o * — -
C S A U 2 — 3
Fomo | 4 U 3 3
a I 77 / a —{SC| SAND, CLAYEY, BROWN =
- = % 7 = - very fine to medium grained. abundant clay and =
- o / / — Ol0IN]|— __,'," silt matrix, occasional coarse sand and gravel. —
L ? ? g [ E
o 2 ]
290 é % 8 —]SC| sanD. CLAYEY. BROWN 3
E /7 / - very fine to medium grained, abundant clay ang b
- é é cloIN{--L_1 silt matrix, pccasional coarse sand and gravel. —
E Z Z 3"4X Sy (*spil-3-4" collected at 8: 35 on 1-15-80) 5
— 300 =




EBASCO ENVIRONMENTAL

p—
WELL NO. MW-3
PROJECT WAL ESL DRILL HOLE DIAMETER (in) _15.75/9.875 _
LOCATION .Pasadena, Californis 6ROUND LEVEL ELEVATION (ft) 1100 —
GEDLOGIST/ENGINEER _M._Culler, T . Tomczyk TOTAL DEPTH OF HOLE (ft) 230
DRILLING COMPANY _8evlik DEPTH TO NATER (ft) 130.50
DRILLING METHOD _Mud Rotary DATE (start/finish) _1-11:-90 to 1-24-90 b
- inlE 0 g
5 HEIHEERE . -
E3 WELL /BORING E S|3IBI5/§ |a DESCRIPTION AND NOTES
8~ COMPLETION 7 12)21=°18]| 5 |
d g
- 300 7% T - —ISC| SanD. CLAYEY. BROWN E
- 7 77 - fine to coarse grained. common silt and clay =
— 7 b 0O N |-l ] matrix (T45%). occasional boulders.
3 é g > - —
F 7R — =
:310 é / > —{SC| sAND, CLAYEY. BROWN =
o / % ~ = fine to coarse grained. common silt ang clay
- Q % % § oo IN]--L_ matrix (C45%). occasional houlders. % i
e [ // // - -
- W s«
- 5 ¥ v =
C 320 : + - —{SC| sanD. CLAYEY, BROWN 3
- u X guilt fine to coarse grained. common silt and clay j ot
- = B 00N S matrix (T45X). occasional boulders and gravel. 3
o o [ e :
£330 [ § »f | ~
. - —1SC| SAND. CLAYEY. BROWN 3 -
E E R - == very fine to coarse grained sano with silty clay = -
E.. § oioNj--L matrix (T45%). -
: ald F —
2 340 % b - 2 —{SC| SAND. CLAYEY. BROWN é_ e
o j N .. L] pud very fine to coarse grained sand with silty clay s
- J = oy oo N |- matrix (T45%). —3 .
g = ] -
F 350 ¥ bt 4 —ISC| sanD. CLAYEY. BROWN - ‘
= Wi P = - very fine to coarse grained sand with silty clay - .
- 1 "] 040 |N}--L 7] matrix (T45%). occasional gravel. —J :
- |- —1 T eouLoen 1
- 360 S8 B % o2 JSP| SAND, CLAYEY, BROWN B
- ﬁ - Y fine ta coarse grained with silty clay matrix
- 2 2 y DJO IN ==} . (755X). occasional very coarse and and gravel. 3
E 2 7 1 2 ? -
= / o* ¢ % =
F370 | g é Z - —I5C} sano, MuLTI-COLORED E
- ] / % N palld wmedium to very coarse grained. minor amounts or
- S / % o0i0INI--L "1 brown silty clay. predominantly quartz ang felgspar: =~
-380 1 5 Z ¢ tw oo« 4SP| SAND, CLAYEY. BROWN E
o Q W 77~ o fine to very coarse grained sand with silty clay - .
3 | ? z § G (O [N]--p.es matrix (50X}, trace gravel. -
3 7 7 § :.':..‘ j
?390 ¢ é —1SC| SAND. MULTI-COLORED : )
F % / ol medium to very coarse grained. minor brown silty - .../
— % % 00 |N}=-~L_T] clay. aoccasional gravel. _j
E 400 é é 3’5X | (*s0il-3-5" collected at 12: 30 on 1-19-30) T
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EBASCO ENVIRONMENTAL

WELL NO. MW-3

PROJECT L ESI DRILL HOLE DIAMETER (in) _15.75/9.875
LOCATION _Pasadens, Caljifornia SROUND LEVEL ELEVATION (ft) 1100
GEOLOGIST/ENGINEER M. _Cutler, T. Tomczyk TOTAL DEPTH OF HOLE (ft) 730
DRILLING COMPANY _Bevlik DEPTH TO WATER (ft) _130.50
DRILLING METHOD ._Mud Rotary DATE (start/finish) 1-11-80 to 1-24-90
- a8
- InlE “loonilao
z_ wiald x
ES NELL /BORING HEEEEHEG DESCRIPTION AND NOTES
(=) OMPL S |<i{<|w a8t > fa
& |92 Rl
g
-400 |~ pi—pa T
: g ? - 15%] sann. cuavey. snow E
E_ é é oo |N]--L_ f‘iggz)to coarse grained sand with silty clay matr‘ix_:
E / / Shey {hole angle: 0.75 degrees) E
E- 410 77 3
s é / | - ~—{SC| SAND, CLAYEY. BROWN 3
3 % é ololn - f(lggx{.n coarse grained sand with silty clay matrix o
3 77 -] | sowDer E
E 420 ﬁ ﬁ — 3
- g é - —SC| SAND, CLAYEY. BROWN 3
9 / / | fine to coarse grained sand with silty clay matrix o
- é g 0JO N -~ (T30%). becoming coarser grained. -i
|| G 1 — E
C / / o 4SP| SAND. CLAYEY. BROWN 3
o / / DAY fine to coarse grained sand with silty clay matrix o
— / % C {0 [N -—->.'..'J (~30%). becoming coarser grained. —E
ol G 7 oeE E
3 / / . Y|SP| SanD, MLLTI-COLORED E
C e / / 3 L.‘ o medium te coarse grained., trace silty clay, n
-:- E é g S 0{0 {N |- ..’.:.q acgg::onal gravel. =
C S U 7/ Vel .
- 450 S
; g g g 3 2 5P| swwn. MuTI-coLORED . E
3 b ¢ f § ololn --’...:-. :gcsglznnglcgggsglgramed. trace silty clay. u
: S YU W "*] | souLoers ' E
Fao || Y U S 3
- / / - —{SC| SAND, MULTI-COLORED -
- / / [ medium to coarse grained. some silty clay ("15%) 3
- g é ojo N[~ occasional boulgers. -_-1"
o T ' 4]
— 470 Z ? = SC| saND. CLAYEY. BRO! .
- e . . N -
- / ﬁ }—__ fine to very coarse grained with silty clay (“25%). 3
- é é Di0 INI|-~L . occasional gravel. —
3 1 U | | souoer :
- 480 7 3
F / é - —=4SC| SAND, CLAYEY, BROWN 3
o / / _ fine to very coarse grained with silty clay matrix -
- é é oloInl--1_" more predominant (“E0%) . =
F - =1 T 8ouLDER 3
Fao || A U 3
r 6 g e 4SP| SAND. CLAYEY. BROWN 3
- / % o] fine to very coarse grained with silty clay matrix 7
:_ / / cloin]|-- ...-.:.. maore predominant (T60%) . -
F =00 |1 é é 1 3'5X 23] | (*s0i1-3-6" collectea at 10:00 on 1-20-90) j




EBASCO ENVIRONMENTAL

WELL NO. MW-3
PROJECT JPL ESI DRILL HOLE DIAMETER (in) ._15.75/9.875
LOCATION .Pasadena, Caljfornia GROUND LEVEL ELEVATION (ft) 1100
GEOLOGIST/ENGINEER _M. Cutler T, Tomczvk TOTAL DEPTH OF HOLE (ft) 730
DRILLING COMPANY _Bevlik DEPTH TO WATER (ft) _130.50
DRILLING METHOD _Mud Rotary DATE (start/finish) . I1-11-90 to 1-24-30
a ]
- ln|E g "
x_ wiald g
e NELL/BORING E /2|8 g = g & DESCRIPTION AND NOTES
-~ el
o COMPLETION = = g e g = g
500 |- ’% % _—{5C] smwo. mati-coomn . -
: - race prown silty clay. trace gravel. -
F- é g olo|n|--L T -3
3 77 = =
C 510 % / - ~~4SC{ SAND, CLAYEY, BROWN -
- é é M poil medium to coarse grained. silty clay matrix [T60%) _'3
. N -l
3 //// g 5& °1° -] | BOULDERS :
:_520 2 Z / e - —ISC| sanD. CLAYEY. BROWN e
- @ % % g — - | fine to coarse grained. silty clay matrix ("25%). j
F 530 | E é Z — T
F o A WV = SAND, CLAYEY, BROWN _ . 1
E‘ 2 é é ololn fine to coarse grained. silty clay matrix (750%). =
E 540 % % (hole angle: 1.125 degrees) _3 —
3 U U 4 SILT. CLAYEY. BROWN :
- =t o 4 silty clay, occasional to common medium -
E. g e X 0|0 N to coarse sand present (T10-15%). rare gravel. -3
1 A [ = -
550 A1 - —JSC| SILT. CLAYEY. BAOWN =
- g . . == silty clay. occasional to common medium :
- s = 010 [N -1 to coarse sand present (T15X). rare gravel. j
U= s - B
- 560 l—1] & b +.. 4SP] SAND, CLAYEY, MULTI-COLORED :
L o)1) o -.';.‘ medium to coarse grained., silty clay present
é ] - 0]0 N ---:..'.- (T40%) . é -
:_570 ot I oo 4SP| saND, muLTI-COLORED '3
- X X DRSS medium to coarse grained. predominantly quartz —
-l 9 010N --v.-..'.. BCITn feldspar. minor silty clay present (T15%). -
o ~ ‘,.- hE :‘ : N DERS
o (7)) . . ARLS
e b *. ‘. Py
F580 (S 77 + - —SC| sano, muLTI-COLORED 3 -
- o / p— medium to coarse grained, predominantly quart2 e
. E % g § oloIN|--l_1 and feldspar. silty clay increases to (T20%) . -
C [ . —
590 | 5 é 7 — 3
: /) 77 . —4SC| SAND. CLAYEY. MULTI-COLORED '
F_ é é § [ medium to coarse grained. silty clay matrix [740X) .
0]0 |N|j--L] -
- 0 ¢ o
_ 500 é é i 3-7 e (*s0il-3-7" collected at 11: 35 on 1-22-90) j_ﬁ

‘earet)

ot



EBASCO ENVIRONMENTAL

WELL NO. MW-3

PROJECT L ESI DRILL HOLE DIAMETER (in) .12.75/8.875
LOCATION .Pasadena, Californjs BROUND LEVEL ELEVATION (ft) 1100
GEDLDGIST/ENGINEER .M. Cutler, T  Tomczyk TOTAL DEPTH OF HOLE (ft) Z30
DRILLING COMPANY _Baylik DEPTH TO WATER (ft) 130,50
DRILLING METHOD Mud Rotsry DATE (start/finish) .1=11-90 tp §-24-
. ~ lalz||. ] B
E2 NELL /BORING E 3l8l8 g AHG DESCRIPTION AND NOTES
a” COMPLETION = Xl § 18
© g
800\~ p—p o . 9SP| SaND. CLAYEY. MULTI-COLORED E
- % % u . :_o‘ medium to coarse grained., silty clay matrix (730%) .
2 % % w OO INJ=Fws ' E
E 510 é é g i 3
: / % £ o2 4JSP| SAND, MULTI-COLORED =
- é Z & . ,‘:" medium to coarse grained. silty clay matrix (715%) . 7
- > e 0|0 (NP1 =
: g [l | KRR E
620 g [ ——{SC! SAND, MULTI-COLORED 3
- X .~ — wmedium to coarse grained, silty clay matrix (T15%) . 4
= U 151 I 54 oo |N{--}-T] -
- & . . . 3
r W 7
- 0 L o . =
630 s 1 I - —{SC| saND. CLAYEY. LIGHT BROWN 3
- oR ° hard. medium to coarse grained. Silty c£lay matrix 3
E- ol 0|0 N |--1_"1 ("60%) . 3
F z 5 -1 ~T souLoeR 3
640 o B - —{SC| sAND. CLAYEY. LIGHT BROWN 3
- o D . = - hard. medium to caoarse grained, silty clay matrix
- all Bl 2 oo N |- ("60%). common boulders. 3
= al: -l X 3
E St Bl w — CLAY. SILTY. BRONN 3
Tt RS el R - —{SC| SAND, CLAYEY. BROWN =
E ) P A0 ] hard, fine to coarse grained sand with silty clay o
- = D10 {IN{-- - matrix (T60%X). some decomposed granite (T3-5%). -
E =l . 3
Tk —{SC| SAND, CLAYEY. BROWN 3
- ol hard, fine to coarse grained sand with silty clay -
- oloIN}-~L matrix (T70%). common boulders. —q
g S — 3
;_670 % 2 —4SC| SAND. CLAYEY. BADWN n
o ) =~ - hard, fine to coarse grained sand with silty clay
ol S o oo IN|--L_"T] matrix (T60%X). common boulders. —
: 3 ;. X T {nole angle: 1.5 degrees) 3
3 7R m Pt 3
C 680 5 % ? ET=TIML| SAND, CLAYEY, BROWN R
- b % % -~ fine to coarse grained sand with abundant silty b
- @ / o 010 (N clay matrix (T75%). -_
L 1 i 4 3
MERN =
5-590 % % g CLAY. SILTY. BROWN E
- é é E some medium to coarse grained sand ("15%) . 3
- 00N -
o 7 /I 3
- _L 3-8 (*soil-3-8" collected at 7:30 on 1-24-30) .
700 4 4 -




EBASCO ENVIRONMENTAL

WELL NO. MW-3
PROJECT _JPL ESI DRILL HOLE DIAMETER (in) _15.79/9.875 _ -
LOCATION .Pasadena, Californja GROUND LEVEL ELEVATION (ft) 1100
GEOLOGIST/ENGINEER M _Cutler, T. Tomczyk TOTAL DEPTH OF HOLE (ft) 230
DRILLING COMPANY _Bevlik DEPTH TO WATER (ft) _£30.30 -
DRILLING METHOD _Mud Rotary DATE (start/finish) _1-=1£-90 to 1-24-80
ED WELL /BORING g a g|d g e g & DESCRIPTION AND NOTES
g4= COMPLETION z13|z*°18|5 |8 !
g i N f
;‘700 7 E—=TIML{ CLAY. SILTY. BROWN =
= == some medium to coarse grained sano [T20%). =
F olo|N|--EF=4 common boulders. j et
o =
L < == -
ol < =
710 | LTTIML) cLAY. SILTY. GREY z
- ™ T some medium to coarse grained sand (T15X) . o
— / = 010 INJ~-f=um —3
3 7 ZI = :
720 / & EmTML| cLAY. SILTY. GREY 3 —
F o some medium to coarse grained sand (T15%).
- 00 [N [~-LF AR camnare, Liot me 2
o / _++‘1 hard. predominantly quartz. feldspar and mafics =
F {granitic basement encountered at 724 ft.) -g et
F z
| —
| -
l \:ifla
\“ts'// ’
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EBASCO ENVIRONMENTAL

WELL NO. MW-4

PROJECT _JPL ESI DRILL HOLE DIAMETER (in) _f8.85/12.25
LDCATION _Pasadena, California GROUND LEVEL ELEVATION (ft) 1083
GEOLOGIST/ENGINEER M. Culler, M. _Bsrnes TOTAL DEPTH OF HOLE (ft) 605
DRILLING COMPANY _Beylik DEPTH TO WATER (ft) 108.6
DRILLING METHOD _Mud Rotary DATE (start/finish) _1-31-90 to 2-6-30
: iHARGEL
- =
£ED NELL/BORING g g(e|8 g ARG DESCRIPTION AND NOTES
— f
o COMPLETION = = g »® g 5 g
2 = x .- JSP| sano. oLIvVE-BRONN E
- ¥ 2 l AN coarse-medium grain. angular-subangular. poorly 3
ut o W ==]0 N |==F. s sorted. loose, accasional gravel. g
2 - i o 3
F 40 R § 3] T SAND, DLIVE-BROWN =
- S oo 4SPl  coarse-medium grain. angular-subangular, poorly -
- o S RS sorted, lonse., occasional gravel. =
- - —~10 IN {-=t>. 4 | BOULDERS ) 3
o .4 TR0 (orilled to 48.5 ft. with 1B.5 in. bit; set conguctor ]
- ..‘ pipe; continued drilling with 42.25 in. bit) -
20 oo JSP| sann. oLIvE-BROWN ;
o AN coarse-megium grain., angular-subangular, poorly e
- O (0 IN|==F.s sorted, loose, occasional gravel. -
o BOULDERS 3
E 45 4-1 o ("s0il-4-1° collected at 14: 15 on 2-1-90) ]
3 p.+. 4SP| SAND, MULTICOLORED .
- s o] coarse grain. angular-subangular. poorly sorted, n
— OO |N|=—per abundant boulder fragments. —
F .| | eouoens 3
= 3
A 40 oo 4SP| SAND. MULTICOLORED 3
- - AN coarse grain, subangular-angular, poorly sorted. I
~ % § B (O N ==t lacse, abundant gravel. -
3 s & A .
~ 50 > s —
- 2 < o. 4SP| SAND, MULTICOLORED 3
E o] d . .‘:‘ medium-coarse grain, angular-subangular, poorly n
-~ v § 0O N |-~tr.s sorted, abundant gravel. -
» Q :." -
- - ) -
L 60 > sp ‘%
- X SAND., MULTICOLORED 3
x A medium-coarse grain. angular-subangular. poorly b~
— 00 [N|="p. s sorted. occasional gravel, -
3 el 3
3 3
s 70 b oes 4SP| SAND, MULTICOLOREOD 3
- L medium-coarse grain. angular-subangular, poorly .
- 010N it VO sorted, occasional gravel. abungant rock fragments —
N e e, (schist) . 3
s AR -1
80 -+ 5P| sanp, muLTICOLORED E
o s .’:‘ medium to coarse grain. angular-subangular. poorly
- Q|0 NP/ sorted, occasignal gravel. -
b0 fooee 4SP| SAND, MULTICOLORED 3
- s ol medium to coarse grain. angular-subangular. poorly o
- O[O0 [N|--t. sorted, occasional rock fragments. -
F 100 X 4~2Z j.':.: (*s0il-4-2° collected on 2-2-80) -




EBASCO ENVIRONMENTAL

WELL NO. MW-4 et
PROJECT AL _£SL DRILL HOLE DIAMETER (in) .18.5/12.25 ,
LOCATION _Pasadens, Californid GROUND LEVEL ELEVATION (ft) 1083 e
GEOLOGIST/ENGINEER M _Cutler, M. Barnes TOTAL DEPTH OF HOLE (ft) 605
DRILLING COMPANY _8evlik DEPTH TO WATER (ft) _108.6 _
DRILLING METHOD _Mud Rotaory DATE ({start/finish) _1:31-90 to 2-6-G0
B2 WELL/BORING E E 8| g e 5 5 DESCRIPTION AND NOTES
~ -t
o COMPLETION = = g e gl & g
S
- 100 |- 7% T e 4SP| sanp. MuLTICOLORED E
o /) 77 s e medium to coarse grain. angular-subangular. poorly
- % % E 00 IN[=--P.,. sorted. occasional gravel. — .
E 110 é é s N XH E
3 77 5 - 45P] SAND. MULTICOLORED E
- % % AR medium to coarse grain. angular-subangular. poorly - i
— % / 5 00 [N~} sorted., some rack fragments. -
NN NN i é
:- m 0,' . wn
120 1 5 é <+ oo 4SP| sanD. MULTICOLORED 3 -
E ") N -.','-‘ medium to coarse grain, angular-subangular. poorly
- § 0|0 |N|~=po.s sorted. loose. occasional rock fragments.
C w o | oo ‘
o T X AN “
F 130 | 5 [ b>e. 4SP| SAND. MULTICOLORED o
- bl £X ot ] medium to coarse grain. angular-subangular. poorly
= g 010 |N ---.'..'.J sorted. loose.
C - ':’: .
- ali  F — e
140 nll - bse. 4SP| SAND. MULTICOLORED
F Gl g medium to coarse grain, angular-subangular., poorly
- 4 S o O {0 |N|==}p sorted. loose.
C L. m |, g o ’ %’
- ) A .-', R Y .' :: e
;—150 + e poeo 4SP| SAND. MULTICOLORED
- o — LA medium to coarse grain. angular-subangular, poorly
- o y—1. 010 1IN -t o sorted. loose. eccasional boulder fragments.
: + [ N ~
- 160 SRR oo 4SP| sanp, muLTICOLORED
- - | R AR medium to coarse grain, angular-subangular. poorly
- ::-] ::-. o0lo 1IN --»_-..". sorted, loose. -3 Ny
::_ e %;L' ::.' 0:
s 170 9 Z 2 <t={SP| SAND. MULTICOLORED J
o 3 / % < L=1EL medium to coarse grain., angular-subangular. poarly i
- 2 U oo |N|--}S sorted, loose. i
: S Y7 / <1 | cLay. BRowN
0|8 U & 3
: ¥ oy o4 -E=ISP| saND. MULTICOLORED -
o @ % % u -.'-gﬁ_' medium to coarse grain., angular-subangular. poorly
- S w“ 77 oo N} sorted. loose.
: /A Z 8 .5 | cuav. sanov. sRom
- z .._ =~
:_190 é é 4 b.>e» 4SP| SAND, MULTICOLORED 3 *
o / / o o] medium to coarse grain, angular-subangular. poorly .
_E_ é é 0|0 N |-=fuls sorted. loose. ’
7 7 4-3 el {"soil-4~3" collected on 2-2-30) a ‘
£ 200 77 A R




EBASCO ENVIRONMENTAL

WELL NO. MW-4

PROJECT oL ESI DRILL HOLE DIAMETER (in) ._18.5/12.25
LOCATION _Pasadens difornj GROUND LEVEL ELEVATION (ft) 1083
GEOLOGIST/ENGINEER .M. Cutler, M _Bsrnes TOTAL DEPTH OF HOLE (ft) 605
DRILLING COMPANY _Beylik DEPTH TD WATER (ft) ._J108.6
DRILLING METHOD _Mud Ratary DATE {start/finish) _1-31-90 to 2-5-90
. > lolzl | el g |B
a2 WELL /BDRING § ; ey g bl @ o DESCRIPTION AND NOTES
-~ -t
o COMPLETION = - g ] g S g
- 200 = -
3 7% T - 4SP| SAND, MULTICOLORED 3
- / / ololn -..,':ﬂ :gg::g tgngg:r‘se grain. angular-subangular, poorly =
; é é 'é "] | souLpen - ’ E
- 210 787 o 3
3 2 é é E oo 4SPl SAND. MULTICOLORED 3
- 5 / 7 g S er medium to coarse grain, angular-subangular. poorly 3
- ) é é S 0 ]O [N |} sorted. loose, occasional granite fragments. =
o Q ] S 3
b /] s x " e ]
L o~ V, l/, o' * % ~
-220 [ é Z , .o+ 4SP| sanp, MuLTICOLORED E
- Wooy ~ -+ oo medium to coarse grain., angular-subangular. poorly o
— 3 é {.: 010 IN =P sorted. loose. some rock fragments (metamorphic) . —
. A R oo le 3
- [xY N O " . ’. —
— Gl T =
d 230 ol boes 4SP| SAND. MULTICOLORED 3
C tp o -+ . .’: medium to coarse grain, angular-subangular. poorly
- g ® 0|0 N f==p. sorted. loose. some rock fragments (metamorphic). —
s For=1 8 3
L 24 N e I B o -
- 240 ATl & b+ 4SP| SAND. MULTICOLDRED I
- F.-_ N A LY . ,':‘ medium to coarse grain, angular-subangular, poorly =
o L e—t 0 }0 N |-=p . d sorted. loose. occasional rock fragments. —
C SRR N ]
- 4 o I ) :: ]
L o850 o w e =
;2 o pores 4SP| SAND, MULTICOLORED -
- . o ololn ) med:u: tg coarse grain. angular-subangular. poorly -
- -l s Y sorted. loose. -
: 2 Z + e 3
L .‘o: -
- 260 / f e 3|SP| SAND, MULTICOLORED 3
E. é é ololx oo :ed:ug t:la coarse grain. angular-subangular, poorly I
——».'..'. orted, loose. -~
E |2 I 7 s E
E270 | 3 é é =
3 S VI WU o F.oee 4SP| SAND. MULTICOLORED 3
- - % % 5 . ::‘ medium to coarse grain, angular-subangular. poorly o
- tﬁ /// /// " CJOINI==p s sorted. loose. occasional rock fragments. -~
o h -
" (3 1] 3
—280 | 9 @ é 2 3
- ~ % % S SAND, MULTICOLORED ]
- / / E medium to coarse grain, angular-subangular. poorly =
- é é & ocloiN sorted, lopse, pccasional rock fragments. 3
3 77 3
3 290 f é SP| SAND. MULTICOLORED -
- % / medium to coarse grain. angular-subangular, poorly
~ é / 0}j0IN a:ertggh;onggb ugccasional rock fragments. ~
o Z A-AZ “soi . 3
- -l -
F 200 |-L é é ("soil-4-4" callected on 2-2-90} 3




EBASCO ENVIRONMENTAL

it

WELL NO. MRW-4 et
PROJECT 2L ESL DRILL HOLE DIAMETER (in) .18.5/12.25
LOCATION _Pasagena, Californja G6ROUND LEVEL ELEVATION (ft) _1083 -
GEOLOGIST/ENGINEER M. Cutler, M. Barnes = TOTAL DEPTH OF HOLE (ft) .60S
DRILLING COMPANY _Beylik DEPTH TO WATER (ft) _108.6 :
DRILLING METHOD .Mugd Rotary DATE (start/finish) _1=31-90 to 2-6-90 |~
-
- > 82l g (B |
o— s emerd
ED NELL/BDRING g ;'eﬁg,,, g & DESCRIPTION AND NOTES | -
T COMPLETION = Xlx|» '§ = g
o
300 4
3 9 ’/ ? F=S{CL CLAY. SILTY. OLIVE-BROWN E
- £ m Z Z ololn|-EZ SAND. MUL TICOLORED , . -
- —= medium ta coarse grain, angular-subangular. poprly —
C 3 E 4 ¥+ == sorted, loose. o Y % -
™ . .t =g
310 | B & [ = <
o W E L o£=1SP| SAND. UL TICOLORED :
- b oG . < =100 megium to coarse grain. angular-subangular. poorly - ,
— Q S 0|0 (N |-~} S sorted. loose. -
C _';‘r_g = N 5 .[=] | CLAY. SILTY. OLIVE-BAOWN ;
- 320 = e | =
s ‘_J B b £ borse 4SP| SAND, ML TICOLORED : :
o O S DAY medium ta coarse grain. angular-subangular. poorly —
nd =] 2 010 |N{==}pr.s sorted. loose.
S S S = s :
330 d 1 ¢ oA e
C 2. e o f=SP| CLAY. SILTY, OLIVE-BROWN
- + =160 SAND. MULTICOLORED ~
n o OO |N |~} = medium to caarse grain. angular-subangular. poorly —
- - [~ = sorted. lgose. :
E 340 - £={SP! SAND. MULTICOLGRED -g —
- ot ot +I=ICL] wedium to coarse grain. angular-subangular. poorly -
~ X 0|0 N |j-=p sorted. loose. -
E 250 ? ? "J‘F 5:55 CLAY, SILTY. OLIVE-BROWN j -
- 2 f / fS{SP] CLAY, SILTY. OLIVE-BAOWN :
. < f Z < <"I={CT] SAND. MULTICOLGRED :
~ < / 7 0{0 N --b::: medium to coarse grain. angular-sutangular. poorly
s S % % % e = sorted. loose. 3
0|8 Y O o s A
™ W /] 77 |« ={spl -
o wn A W =z <f={SF] CLAY, SILTY. OLIVE-BROWN
- - / / S <"FE=er] sano. muTicoLORED -
o 3 U 7= 00 N |-} medium to coarse grain, angular-subangular. pnorly-j
C /% Y @ = sorted. loose. -
=370 Z AS -
o 2 é 2 ES1SP] CLAY, SILTY. OLIVE-BROWN :
2 <'E=lET] SAND. MULTICOLGRED j
— w : 00 [N j=~} = medium to coarse grain. angular-subangular. poorly —
: z y W= sorted. loose.
- 380 e
: § b oETISP] SILT. CLAYEY. oLIVE-BROWN E|
. 0 S <« T=IM] SAND. wuULTICOLORED -
- “ < 0 |0 [N |-=poto coarse to medium grain, angular-subangulac. poorly-
: 4%—3 :: Rz sarted. loose.
C L ¥ . 3
390 R fomn £ -
E =i b oETISP| S1LT. CLAYEY. OLIVE-BROWN
- — I + [~MC] SAND. MULTICOLORED . /
- — 00 N |-} - coarse to medium grain, angular-subangular. paorly -
o — N sorted. loose.
E 400 X b= 4-5 - £ (*scil-4-5° collected at 11: 40 on 2-5-80) ,
vt




Ntages”

EBASCO ENVIRONMENTAL

PROJECT L _ESI
LOCATION _Pasagena, California
GEOLOGIST/ENGINEER M. CQutler, M. Barnes

DRILLING COMPANY _Beylik

WELL NO. MW-4

ORILL HOLE DIAMETER (in)
GROUND LEVEL ELEVATION (ft)
TOTAL DEPTH OF HOLE (ft)

DEPTH TO NATER (ft)

I (- N74 - R
1083

605
108.6

DRILLING METHOD _Mud Rotary DATE (start/finish) .1=37-90 ¢o 2-6-90
= lnlE ”n g
e R EHERL
&t WELL /BORING § g~ 8 e g | DESCRIPTION AND NOTES

e~ COMPLETION zI3=1*"18]| & |8

S 3
e, ety —] —
?400 o b o£71SP| SILT. CLAYEY. OLIVE-BROWN =
- X s ML) SAND. MULTICOLORED ~
- = 0O |IN }~=p, L medium to coarse grain. subangular-angular, poorly -—
r -2 A = sorted. loose. s
E 410 X2 3
41 1 2 b-1=1SP| s1Lt. cLaveY. oLive-BRoWn 3
. S « E={MC| SAND. MULTICOLORED ]
L. [ 0[O0 IN j~=p i medium to coarse grain. subangular-angular, noorly-:
s BN B A5 sorted. loose. 3
E 420 . SN =
: 420 ISPl SILT, CLAYEY. OLIVE-BROWN 3
o " 4ML| SAND, MULTICOLORED : 3
= K 0|0 N = medium to coarse grain. subangular-angular. poorly -
o 74 K sorted. loose (possibly recirculated material). pu
430 é 3
- % SILT. CLAYEY. OLIVE-BROWN 3
F % SAND, MULTICOLORED 3
- / 00 |N medium to coarse grain., subangular-angular. poorly —
o % sorted. loose (possibly recirculated material). 3
440 é SILT. CLAYEY. OLIVE-BROWN :
- Q 7 SAND. MULTICOLORED -
'r ~ // 0|0 (N medium to coarse grain, subangular-angular, poorly —
: 2} % < sorted. loose (possibly recirculated material). 2
© i 3
- 1771 vt
450 | o ? w SILT. CLAYEY. OLIVE-BROMN ;
E G / — SAND, MULTICOLORED hn
/ S 00 N - wedium to coarse grain. subangular-angular. poorly —
- S é & = sorted. loose. 3
3 Z = 3
- 480 % =Z]SP| SILT. CLAYEY, OLIVE-BROWN ]
: ﬁ ="IW] SAND. MULTICOLORED 3
[—- % 0]0 [N s wmedium to coarse grain, subangular-angular, poorly —
o Zrn sorted, loose. ]
470 é = = ]
r 7 % = SILT. CLAYEY. OLIVE-BROWN 3
o % F=iML| SAND, MLLTICOLORED 3
C. / 010N S medium to coarse grain, subangular-angular. poorly —
- é B sorted. lpose. ]
C * .—- -1
L 74 - o o] =
- 480 X 3 b o=]SP| SILT. CLAYEY. OLIVE-BROWN ]
: e < "F={WML] SAND. MULTICOLORED 3
- O|OIN]--b. = :gg::g to coarse grain. subangular-angular. poorly —
420 3 o | E
- 1 & - £2]SP| SAND. MULTICOLORED : 3
- = «F<iM{] medium to coarse grain, subangular-angular, poorly
e 0 {0 {N [~} = sorted. —
C o 7 | SILT. CLAYEY. DLIVE-BROWN u
- 4-6 L = ("spil-4-6" collected at 15 30 on 2-5-30) u
_500 e s [} & —




EBASCO ENVIRONMENTAL

v WELL NO. MW-4
PROJECT P ESI DRILL HOLE DIAMETER (in) _18.5/12.25 -
LOCATION _Pasagena, Caljfornis GROUND LEVEL ELEVATION (ft) 1083
GEOLOGIST/ENGINEER M. Cutjer, M. Barnes TOTAL DEPTH OF HOLE (ft) _803
DRILLING COMPANY _B8eylik DEPTH TO NATER (ft) _108.6 —
DRILLING METHOD _Mud Rotory DATE (start/finish) _1-31-90 to 2-6-90 ]
Ex ; § £l= T g g § -
e WELL/BORING g 2]° 3 glh| g [® DESCRIPTION AND NOTES ]
8= COMPLETION = |z1=|=|°18]| & |
;=
§'500 tE21SP| 1T, cLavEy. oLIve-BROWN :
. +'E=JWT| SAND. MULTICOLORED -
- s 0 IN |-} S medium to coarse grain. subangular-angular. pogrly had
- 8 2 sorted. 3
510 S el b -ES5P] sILT. cLAYEY, OLIVE-8ROWN B
o sop—-s E 4 ML SAND. MWL TICOLORED Rl
L. B D 505 X oloN "".F'-‘ medium to coarse grain, subangular-angular. poorly é
- R Py 2 sorted. -
- 520 A=) 7 | souLoen :
3 =[] [ sIE1SP| s1LT. cLavEY. oLIve-BROWN -
- Bl <*[E{CC] CLAY. SILTY. OLIVE-BROWN 3
=~ Sl . 010 |N|--}[=] | SAND. MULTICOLORED =
o = medium to coarse grain. subangular-angular. poorly ° ‘
L 530 al-. = sorted. -
3 -4 51 I T - 1ISP| s1LT. cLAYEY. OLIvE-8ROWN ElRs
- e R A ™ <'ESJET] CLAY. SILTY. OLIVE-BROWN 3
3 s "YU % o Jo |n|--}-EE]""| sano. muTICOLGRED =
- A % % = medium to coarse grain, subangular-angular. poorly
%540 o é é °,E: sorted. :3 —
1 & % Z +'EE{CC] cuLAY. SILTY, OLIVE-BAOWN :
- g g é 0|0 IN|--}I5]""| SILT. CLAYEY. OLIVE-BROWN ..i
3 7 = 27
550 ¢ % o t={SP] cLAY. SILTY, OLIVE-BROWN :
: % / S*E={ET| GRANITIC ROCK, LIGHT BUFF :
~ / % DO N|--p=] | hard. 7% mafics. a
3 77 NS 1~
E 580 /j 4 - =CL (granitic basement rock encountersd at 556 ft.) :
2 7 Py I=1enl GRANITIC ROCK. LIGHT BUFF :
. Slar] 7% wefics. j
ogd E 0 O N e : sy
570 5 = -
F & [TEZIGR} SILT. CLAYEY. OLIVE-BROWN j
E ZAWC| GRANITIC ROCK. LIGHT BUFF 1<
- // 0 {0 N 1=-{ L harg. 7% mafics. : -
" 7 -
2 7 =
- 580 % L EZIGRl SILT, CLAYEY. GRAY-GREEN a -
- =] CLAY, SILTY, OLIVE-BROWN ;
— 0 {0 |N |- | GRANITIC ROCK. LIGHT BUFF <
o iy nard. 7% mafics. 3
590 F+ JBR| GRANITIC ROCK. LIGHT BUFF - )
C + nard, 7% mafics. N’
- oo |N --'++ -ﬂ
EhBOO % A4 “‘7z :-;-i ("sail-4-7" collected on 2~65-90) e
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EBASCO ENVIRONMENTAL

WELL NO. MW-4

PROJECT oL _E51 DRILL HOLE DIAMETER (in) .18.5/12.25
LOCATION _Pasadena, California BROUND LEVEL ELEVATION (ft) _1083
BEOLOGIST/ENGINEER .M. Cutler, M. Barnes TOTAL DEPTH OF HOLE (ft) _605
DRILLING COMPANY _Bevlik DEPTH TD WATER (ft) _108.6
DRILLING METHOD _Mud Rotary DATE (start/finish) _1=31-90 to 2-6-G0
. ARG R
ED NELL/BORING AHNE g HFG DESCRIPTION AND NOTES
<] COMPLETIDN = x § »n § = g
600 W I o Lo In |--FFF16R] GranITIC ROCK. LIGHT BUFF
+_‘_-I hard, 7% mafics.

'll”l""l

veegalesasl




EBASCO ENVIRONMENTAL

WELL NO. MW-5 N
PROVECT PL ESI DRILL HOLE DIAMETER (in) 11
LOCATION _Pasadena,  California GROUND LEVEL ELEVATION (ft) _21070 =
GEDLOGIST/ENGINEER M. Cutler M Barnes ___  TOTAL DEPTH OF HOLE (ft) 145
DRILLING COMPANY _8eylik DEPTH TO WATER (ft) _98.43 ‘
DRILLING METHOD _Percussion Hemmer _ DATE (start/finish) _2-12-90 to 2-13-90 "~
Es NELL/BORING {‘!i a élg g ARG DESCRIPTION AND NOTES
o COMPLETION x Ix1=|» § =18
= '] »
-0 - - : -
C 3 ﬁ o] *.'*.|SK| SAND. OLIVE-BROWN -
- 2 »a P ‘e d coarse-fine grained. subangular, paorly sorteg, - ‘
—~ = b o]0 IN|SM.:.Wo abundant gravel = -
o 10 .’Q i & 5-11< Bty {*sail-5-1" collected at 9 15 on 2-12-90) 3
- S Q § *."*.|SW| SAND, OLIVE-BROWN -
o -4 d Q Ted fine-coarse grained, subangular. v.poorly sorted, ot
~ s : 0|0 [N [SMf,-., abundant cobbles up to & cm. -
C I - o o e
- [ et =
E 20 p: . b | *.'*.|SW] SAND. RED-BROWN ] ‘
n Q) . "o d fine-coarse grained. subangular. v. poorly sorted. 4
- q Q| 0jO0IN SMI',:.‘,: v abundant gravel up to 3 cm. -~
: 2 Pd P o d ]
L.-30 < n [ -~ s =
3 S ™ 3 o-o.|SW| sanD. RED-BROWN 3 -
- o r "o d fine-coarse grained, subangular., v. poorly sorted, o
— ] f 4 ‘: 0 [0 N [SM,-.. accasional gravel up to 3 cm. e
o 2 N o = . d
- 0 |3 5 % g SAND, AED-BROWN
- < 9 fine-coarse grained. subangular. v. poorly sorteo.
— o lg. DID|N occasional gravel. ~
F % B
L 50 o = 5-2[3< Tty (*s0il1-5-2° collected at 10:00 on 2-12-80) j sl
: | & *.-*.|SH| SaND. RED-BROWN :
- R .S - "o d fine~-coarse grained, subangular-subrounded. poorly I
~ i‘! iq- g 0|0 IN jSM,-. ¢ sorted, abundant gravel up to 2 cm 3
E— .'< ..< & '.‘.-.'.. Fe
o ] o~ =
60 . L‘_; 2 = +.|SW| sanp. TAN-MEDIUM BROMN :
- ol o £ "o d fine-coarse grained. subangular. poorly sorted.
o + ¥ ; | & C |0 N |SM, .. abungant gravel up to 2 cm. .
o [ Q . -
- dr NS Bt :
.70 |2 :_J T =
F 5 Z Z > [SISW! SAND. SILTY. TAN
- h 7 7 2 "4=|CL} fine-coarse grained, subangular, poorly sorted. 3 -
P @ - 0 10 |N DAL, = u.snmeTgravel. boulder at 73 ft., and -
u ’ = AY, TAN :
S ] . L oy -
o ¥ - =
L PSS =
- B0 |8 *.'.|SW] SAND, TAN-RED BROWN -3
F _L - e fine-coarse grained. subangular. poorly sorted. it
— e g 010 [N -,y some gravel. boulder at 84 ft. =
E B =1 e 4 ' 3
e o | — ™ i
- 0 g ) — =."».|{SN| SAND, OLIVE BROWN-REQ BROWN '
o o p— "o d medium-coarse grained, subangular-angular. poorly .../
- K o) 00 |N|-—|u:-¥ sorted, pccasional gravel up to 1.5 ca. -
. 8 = 5-3[X] S_Z.. (*spil-5-3" collected at 15 30 on 2-12-80) j
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EBASCO ENVIRONMENTAL

WELL NO. MW-5

PROJECT JFL £SI DRILL HOLE DIAMETER (in) 11
LOCATION _Pagadena, Caljfornia GROUND LEVEL ELEVATION (ft) 1070
GEOLOGIST/ENGINEER M. Cutler M _Bornes TOTAL DEPTH OF HOLE (ft) _145
DRILLING COMPANY _Beylik DEPTH TO WATER (ft) _98.43
DRILLING METHOD .Percussjon Hemmer __________  DATE (start/finish) .2-12-90 ¢o0 2-13-80 _
s
- nl|E g o |8
T wlia|d
52 WELL /BORING g /8|S g = g : DESCRIPTION AND NOTES
— | g
o COMPLETION = = g a® g 5 g
- 100 =1 T SM| SAND. SILTY. BROWN E
- " { oo medium-coarse grained. subangular-angular, poorly o
o ] 0 JO N INT sorted, occasional gravel up to 1 cm. —
P10 11 =] SP| sanD. SILTY. BROWN E
- ] [y § coarse grained. subangular. poorly sorted. <]
— ‘g " { 0 [0 {NINWT occasional gravel up to 1.5 cm. -
C (7] oo — n
r (3 R =
F 71 3 bt | =
- 120 ¥ Qi g »74{SM| SAND. SILTY. BROWN 3
. 8 Sl—{ 0 e, toarse grained., subangular, poorly sorteg, 3
o ab—t N 0O |N occasional gravel up to 2 cm. —
E E : i : * ol E
- 130 oll—]| o.=.|SW] saND. muLTICOLORED =
- T} "o e coarse grained. subangular. moderately sorted. ]
— ) 0 |0 [N |WTE- sccasional gravel. —
: 140 5-4<] " {*spil-5-4" collecteg at 12: 00 on 2-13-80) .:.
3 o. . |SW| SAND, MULTICOLORED E
- ‘e d ctoarse grained, subangular, maderately sorted. -
- X 010 |N IWT}— occasional gravel. =
: ]




EBASCO ENVIRONMENTAL

WELL NO.

PROUECT .JPL ESI

LOCATION _Pasadena, California
GEOLOGIST/ENGINEER _M. Cutler, M. Papenguth
DRILLING COMPANY _8eylik

DRILLING METHOD _Percussjon Hammer

MW-6
DRILL HOLE DIAMETER (in) _1f

BROUND LEVEL ELEVATION (ft) _1189

TOTAL DEPTH OF HOLE (ft) _247

DEPTH TO WATER (ft) _205.8

DATE (start/finish) 15-90 to 2-24-

Mot

OESCRIPTION AND NOTES

rYT’Y‘lTIIITITU""TIUIUTITU'UF"'T’W"'Iﬂr"Tl"'ll"""IlI',IIIUT'TII'I"lr"'l"‘l‘]ll'llll'll

- > lolzl | fel e |8
o-— =1
£D WELL/BORING E;é‘.‘:’gssa
— [l
o '-7 o S
] K M e
: | 0|0 N SMF,.
Q WA
10 3 § 6-133 N
© Q .
"j 0 0 N SMH te
20 )
9 S
3 0|0 |N |sMl-
9 - d
[
30 ¥ EOIET
[~ ‘_.'.'.c
. oo N oM
S o
N A
40 " g o.-0.|SH
e P \ o [o (N |sut]
7 )
d b § 9
50 Q > S S
~ Qf s (62X oo 15N|
E q < '.o'.'c
& py d olo|n|sM
Q ) § )
g0 |1 I
& oo i
¢ olofn sm:.;::.
o T
70 » S
'o:.'i
G {0 [N SM..
i
80 AT
‘- .':-'.
0]0 N SM!'.':.',
tq
g0 <= [oW
'0'."1
oo | [sM.-.
'n‘.":-.
100 |- — b

SAND. SILTY. BRONWN

medium grain. silty. subangular. moderately sorted.

abundgant gravel and cohbles.

(*soil-6~1" collected at 14: 45 on 2-15-80)

SAND, SILTY, BROWN
medium grain. subangular. moderately sorted.

SAND, SILTY, BROWN-HEQ BAOWN
medium grain, subangular. moderately sorted.
occasiona) gravel.

SAND, SILTY. BROWN
fine grain. subangular., mogerately sorted.
occasiocnal gravel up to {1 cm.

SANO, SILTY. BROWN
fine grain, subangular, moderately sarted,
occasional gravel up to 1 cm.

{*s0il-6-2" collected at 15: 20 on 2-15-90)

SANO. SILTY. BROWN
fine grain. subangular. moderately sorteqd,
occasional gravel up to 1 cm.

SAND, SILTY, BRONWN
fine grain, subangular. maderately sorted.
occasional gravel up to 1 cm.

SAND. SILTY. BROWN
fine grain. subangular, moderately sorted.
occasional gravel up to 1 cm.

SAND, SILTY, BROWN
fine grain. subangular. moderately sorted,
occasional gravel up to 1 cm.

SAND. BROWN
medium grain, subangular. maderately sorted,
occasional gravel up to 2 cm.

BOULDER

(*s0i1-6-3" collected at 16: 40 on 2-15-90)

{
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EBASCO ENVIRONMENTAL

WELL NO. MW-6

PROJECT _JPL ESI DRILL HOLE DIAMETER (in) 1L
LOCATION _Pasadena, (Californjs GROUND LEVEL ELEVATION (ft}) 1189
GEOLOGIST/ENGINEER .M. Cutler, H,_ Papenguth TOTAL DEPTH OF MDLE (ft) 247
DRILLING COMPANY _Beylik DEPTH TO WATER (ft) .205.8
DRILLING METHOD _Percussion Hemmer _ DATE (start/finish) =15-90 to 2-24-
- A HARMEY
-_— w
'E'-:: WELL /BORING ;‘ ; = % » g |» DESCRIPTION AND NDTES
-~ 4
e COMPLETION = = g » ) = g
100 T 3 T =X "w[5] sann. mRown E
- | % medium grain. subangular, modgerately sorted. b
- O O {0 [N jSMI-.. occasional gravel up to 2 cm. —
E S oq hs
C P - ]
d e =
?110 o ®.'*.|SW| sAND. BROWN 3
- NS .'.-'..‘_- medium grain, gravely, subangular., moderately =
- A P’ O {0 N SMi.:.‘.: sorted. -5
C b o .o -
C. o o Sl 3
120 a] |q -+ |SN| sanp. BROWN E
= b - p - K medium grain. gravely, subangular, mogerately b=
- 9 9 0 j0 INISM, .\ sorted. -
: 2R R :
130 = =
3 2 [ ; SAND. BROWN 3
- S o = medium grain. gravely, subangular, moderately =
- Q [\
~ S L= - § 00N sorted. -
E e B O OB 3
L m .c .< > —:
5-140 5 ll.b', Y B | sanp. sILTY. BROWN 3
- o A vd 9 fine to coarse graineg., occasional pebbles and 3
- ~ o O § 0JjO|N cobbles of granitic rock. -3
- b . : BOULDOER -
C 150 | O 6-43< {*s0il-6~4" collected at 8: 00 on 2-16-80) ]
3 » S SAND, SILTY, BROWN 3
- -d - d fine to coarse grained. accasional pebbles ang -
~ k&- o 0]0]N tobbles. -
o =, | -
- A d X =
o o o e =
- 160 g I Y «-+|SW| sano, sILTY. BRONN 3
C o Q) - ‘e d fine to coarse grained. occasional pebbles and b
— Q Q I 0 {0 [N [SMI,-., cobbles. =
- . - A
- u_'< h'.< ; .o he
170 ? hf’ z o [5W| san. BROMN E
- . b' = ‘e d very fine to coarse grained. poorly sorted, 3
— -J“L- & ; g 010 IN SMh-.',- occasional gravel to cobbles. -
L o ol ] 'ﬂ 3
- . . be
~180 (2 P71 |7 4&'_] TS| SAND. BROWN -
- 0 / % . fSl=={ very fine to coarse grained, abunoant silt and e
F S Y U X ololn =ML} clay, few pebbles, and 3
- a | % B F<] | SILT. CLAYEY. BROWN-GRAY 3
b ] ’ e = -
o = GRANITIC ROCK -
b 190 §1 % AR SANDO, BRONWN 2
n A F © o d fine to very coarse grained. abundant subroundeg
— — & O {0 [N ISM,-..: gravel. 3
o p— BOULDER .
:_200 —_— _L 6-5<] -] ("seil-B-5° collected at 14: 35 on 2-16-~90) 3




EBASCO ENVIRONMENTAL

WELL NO. MW-6 -
PROJECT JPL ESI DRILL HOLE OTAMETER (in} _IL
LOCATION _Pasadeng, California GROUND LEVEL ELEVATION (ft) _1189 —
GEDLOGIST/ENGINEER _M. r. H P th TOTAL DEPTH OF HOLE (ft) _247
DRILLING COMPANY _Beylik DEPTH TO WATER (ft) _205.8
DRILLING METHOD _Percussjon Hammer DATE (start/finish) =90 _to 2-24-90 |~
- InlE g ) g
z_ wisldlg|s| = [2 -
BT WELL/BORING ; el R DESCRIPTION AND NOTES ]
— ()
o COMPLETION ERES g »n g n g
_’ P
200 | A= T o |SW| sanp. BROWN :
= y ‘e o fine to medium grained. abundant silt andg clay. s
- —1 o}o N |SZl.- .. moderately sorted. abundant biotite., some —
r -— il I metamorphic rock fragments. j -
C 1=} 4 | BOULDERS _
210 {— +-+-[SN] sano. s -
- |, ‘e o fine to medium grained. abundgant silt and clay. -
- | 0|0 [N {DA], .o moderately sorted, abundant biotite., occasional -3 -
o -3 — igneous and metamorphic rock fragments.
- ‘g } ] o 3 ..*..9 | BOULDERS :
220 18 [—=I1 o " |SW| sano. sILTY. BROWN ; :
o " b p— % coarse grained, abundant clay. moderately sorted, _3 o
C. 0 e A . 010 |N igneous and metamorphic rock fragments. abundant
- g ot » gravel up to Bmm. :
- M o i ot
- S et SR =
?230 {11 *.*.|SW| SaND. SILTY, BROWN q .
. J | ‘e o coarse grained. abundant clay. moderately sorted. = ™
o \ - 0 {0 [N INT[, .\ igheous and metamorphic rock fragments., abundant -
C R St § L) gravel up to Bmm. :
3 —F e 'j
240 1—=t .°*.ISN] SAND. SILTY. BROWN d
L _— QW coarse grained, abundant clay. moderately sorted, -
- I S N Su— 6-6><]0 |0 |N |WT[, igneous and metamorphic rock fragments, abundant -
- DRyt R gravel up to Bmm. -
o {*s0il-6-6" collected at & 10 on 2-23-30) 3 —
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EBASCO ENVIRONMENTAL

WELL NO. MW-7

PROJECT AL ESI DRILL HOLE DIAMETER (in) .11
LOCATION _Pasaden. ifornia GROUND LEVEL ELEVATION (ft) 1213
GEOLOGIST/ENGINEER _M. Cutler TOTAL DEPTH OF HOLE (ft) 276
DRILLING COMPANY _Bevlik DEPTH TO WATER (ft) _236.2
DRILLING METHOD _Percussion Hammer DATE (start/finish) 2:-28- a_3-5-90
* in|E g 0 g
= w lSigid|s 8 |E
[ NELL /BORING ;’ Y e B 8 ARG DESCRIPTION AND NDTES
o~ COMPLETION = 151=1*1°(28 & (8
-0 S 55 —J5t| sano. erown E
- KR s P — very fine tao coarse grained. abungant silt and 4
—~ [~ o 0o N jsM_"] clay. subangular, poorly sorted. common gravel —~
F b b . w — and pebbles. b
10 o Io wl 71 — (*sail-7-1" callected at 11:00 on 2-28-90) 3
" S S § —{SC| SAND. BROWN =
- » P 3 = | very fine to coarse grained. abundant silt and =
- o s 0 (0 {N {SM__ clay. poorly sorted, common gravel. -
C “1 L - 3
. =y o =
o 20 b | b | ~—1SC] SAND. BRONN pu
- o [\ [__ very fine to medium grained., abundant silt and =
- q q 010N ]SM N cla'y(. poorly sorted., abundant cobbles of granite -
- L A . —— rock. b
E 30 1 b — E
- ®, If —SC| sanp. 8ROWN 3
F ¢ X g very fine to coarse grained. abundant silt and -
= o o D |0 [N [SM clay. subangular. poorly saorted., abungant pebbles —
- b . = — and cobbles. 3
F—A .© .S ]
40 S —|SC| sanp. BROWN 3
- d q il very fine to cparse grained. common silt, abundant -
- 2 Jt_s ' olo|N|sM gravel and pebhbles. .i
F ua g Pl - 3
T HEELERG E 7-23<] (*s0i1-7-2" collected at 1150 on 2-28-80) =
t g [ A —i{SC| SAND. BROWN :
= ‘H"_a A .9 < ] very fine to coarse grained. common silt., abundant =
7 ] < Q 0 N gravel and pebbles. -
- (] SM 1 bbl
o o P b, § - BOULDERS 3
- b : N . -
. [ [ ] -
1 B0 ¥ ls.; - —{SC| SaND, BROWN 3
- & &) ] fine to very coarse grained. abundant pebbles angd -
=~ b ;. 00 {N |SM__. cobbles. 3
: 9 ] .
- q -
70 .} - —{SC} sanp. BROMN E
- h = - fine to very coarse grained. abundant pebbles and 3
- !E’. 0o IN jsMl cobbles. 3
o .. — .
.80 g — =
3 o —ISC| sanp. sRoWN 3
= ! = - very fine to coarse grained. abungant silt, .
o f' 00N jSML_ ] subangular. poorly sorted, common gravel. —
C "4 - 3
o e, .E
- 90 l‘-i SAND. LIGHT BROWN 3
C r fine to very coarse grained, subangular, poorly be
E. - B0 |IN sorted. loose, abundant gravel. -5
L Ay . ;
:_100 A B A 173 {*s0il-7-3" collected at 12 05 on 2-28-90) 3
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EBASCO ENVIRONMENTAL

PROJECT
LOCATION _Pasadens, Californisd
GEOLOGIST/ENGINEER _M. Cutler

JOL _EST

DRILLING COMPANY _Bevlik

WELL NO. MW-7

DRILL HOLE DIAMETER (in) _1I
GROUND LEVEL ELEVATION (ft) 1213
TOTAL DEPTH OF HOLE (ft) _276
DEPTH TO WATER (ft) _236.2

R

A
DRILLING METHOD _FPercussjon Hammer DATE (start/finish) 2-28-90 tp 3-5-90 J
. > lalzlolc |t g |B -
- w
&L WELL/BORING g gl2|5|8]5 @ a DESCRIPTION AND NOTES I
8= COMPLETION = 2=1=1°18| & g
=)
{ g
F100 I 3 T »+]SM| sanp, BRown E
- & g fine ta very coarse grained. subangular. poorly -
= .9 0|0 Y sorted. common silt. common gravel and pebtibles. 3 .
o -] :
b x K :
E - d g -
C 110 & - =—{SC| SAND. BROWN :
- ‘] il fine to very coarse grained. subangular. poorly o
- 5 olo SML_ snrt.;g. with trace silt and clay.
o = My -
o A -
C 120 Q - —1SC| SAND. BROWN —
- b - = fine to very coarse grained. subangular. poarly
-E S olo DR sorted. common silt. abundant pebbles and cobbles. —
B . — -
LW e - AN
o .
F 130 oy SAND, BROWN ﬁ bl
- . Q fine to very coarse grained. subangular. poarly -
— q glo sorted, with trace of clay ang silt. -
C X z
- K- j g~
3 140 & SAND. BROWN :
- g 0 ~ fine to very coarse grained. subangular. poorly .
L ~ o § 0ijo sorted, common silt. common gravel and pebbles. -
o k. 3 —
o [ X Q a 7_4 Z . - b
E. 150 - > (*s0il-7-4" collected at 14: 15 on 2-28-90) -
3 g IS < SAND, BROWN :
- g "¢ a fine to very coarse grained. subangular. poarly '
C. . s 0oio sorted. common silt. common gravel ang pebbles.
L (%) & > i
: 3 :
- 160 o5 BOULDER -
- ™ SAND, BROWN :
o -Q, fine to very coarse grained. subangular. poorly j -
- q 0|0 sorted. common silt. common gravel and pebbles. i
e p :
- ‘4
C 4 i
170 If’] SAND, BROWN 3
- . tine to coarse grained, abundant silt. subangular. s
- f olo poorly sorted. common gravel and pebbles. -
- o)
o Q| . a
- 180 9 SAND, BAOWN —
E S fine to very coarse grained, abundant silt.
- ‘(s 01(0 subangular. poorly sorted. abundant gravel to -
- (.'. cobhle sized granitic rocks. ;
o Fa'
- 180 "Q' SAND. BROWN "
L . fine to very coarse grained. atundant silt, et
L. Q Dlo subangular, poorly sorted, abundant gravel and
o p.: cabble sized rocks.
:_200 - h:j A 75X {"s0i1-7-5° collected at 16: 50 on 2-28-90) i




p—

Nt

e

EBASCO ENVIRONMENTAL

WELL NO. MW-7

PROJECT M _ESI DRILL HOLE DIAMETER (in) _1I

LOCATION _Pasagena, Caljfornia EROUND LEVEL ELEVATION (ft) _1213
GEDLOGIST/ENGINEER _M. Cutler TOTAL DEPTH OF HOLE (ft) 276
DRILLING COMPANY _Beylik DEPTH TO WATER (ft) _236.2

DRILLING METHOD _Percussion Hommer ____________  DATE (start/finish) _2-28-90 to 3-5-90

WELL /BORING DESCRIPTION AND NOTES

COMPLETION

DEPTH
{ft)
OVA (ppm)
% LEL
000R
MOISTURE
SYMBOLS

SAMPLE #
SAMPLES

Illl'l

"l'lllll"'lli—llill"l""r‘Tl'lll'll'l]“ll'lll|ll'l'l"ll1"ll"flllll"

n
(=4
o

21 | usCsS SYMBOL

SAND., BROWN
fine to very coarse grained. abundant silt.
subangular. poorly sorted. abungdant gravel and
cobble sized granitic rocks.

A7}

n
[
o

SAND, BROWN
fine to very coarse grained, abungant silt.
subangular, poorly sorted. abundant gravel and
cobble sized granitic rocks.

I NNN\N
T N\.o Y[

-T= a-:. e-:
. . oo :
; } ;
4 A
E : - »]
o
< et
% .

n
n
o

SAND. BROWN
fine to very coarse grained, abundant silt.
subangular. poorly sorted. abundant silt and clay.
cngggn pebbles of granitic rocks.

+

Sle
T g
BENTONITE SE'AL-——--I

n
W
o

SAND, BROWN
fine to very coarse grained. abundant silt.
subangular, poorly saorted. abundant clay. pebbles.
and cobbles. and boulders of granitic rocks.
BOULDER

SAND. BROWN
fine to very coarse grained, with abundant silt and
gravel.

BOULDERS

(*s0il-7-6" collected at 10: 00 on 3-2-80)
SAND, BROWN
fine to very coarse grained. abundant silt.
subangular. poorly sorted. abundant cobbles.

BOULDER

SAND. BROWN
medium to coarse grained, subangular to
subrounded, mogerately sorted. abundant cobbles.

- <" | sowoen

] +.'=.|SK| saND. BROWN

7-7 Z ‘. '_l medium to coarse grained, subangular, moderatel Y
Ny 0O |N|STl .o sorted. abundant cobbles.

BOULDER
("s0i1-7-7" collected at 8: 10 on 3-5-80)

|IllllIIlIlIlllllLLlIl]llll!lllllll'lllll
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APPENDIX B
Westbay Report on Multi-Port Casing System
in Deep Monitoring Wells EMW-3 and EMW-4



L

|

Py

hlll‘

COMPLETION REPORT
NASA JET PROPULSION LABORATORY SITE
PASADENA, CALIFORNIA

MONITORING WELL MW-3 AND MW-4 EQUIPPED
WITH THE WESTBAY MP SYSTEM.
Ebasco Subcontract No. 7708-90S5-2068

Prepared By:

Westbay Instruments Inc.
March 23, 1990
Westbay Ref.: WB650-90

Distribution List:

Ebasco Services Incorporated

Wes’rba)/ Instruments Inc.

Mr. Dan Melichior - 1 copy
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Appendix E

MW-3 Piezometric Pressures/Levels, Field Data Record, Feb 12,1990
MW-3 Piezometric Pressures/Levels, Field Data Record, Feb 21,1990
MW-3 Piezometric Pressures/Levels, Field Data Record, Mar 3, 1990

Appendix F -
MW-4 Piezometric Pressures/Levels, Field Data Record, Feb 19,1990 h
MW-4 Piezometric Pressures/Levels, Field Data Record, Mar 2, 1990
MW-4 Piezometric Pressures/Levels, Field Data Record, Mar 5, 1990

Appendix G -
MW-3 Groundwater Sampling Field Data Sheets - 6 pages.
MW-4 Groundwater Sampling Field Data Sheets - 6 pages. -
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1. INTRODUCTION

This report and attachments document the technical services carried out
by Westbay Instruments Inc. under Ebasco Services Incorporated Subcontract
Number 7708-90S-2068. The Westbay MP System for groundwater monitoring was
installed in monitoring wells MW-3 and MW-4 located at the NASA Jet Propul-
sion Laboratory site in Pasadena, California. Both monitoring wells were
completed in alluvial materials adjacent to Arroyo Seco. The monitoring
well designs which specified the depth and number of monitoring zones were
provided to Westbay by Mr. Mark Cutler of Ebasco Services Incorporated.

Westbay representatives Erik Rehtlane and Kurt Seedhouse were on site
from February 9, 1990 to March 6, 1990 to conduct the technical services as
specified under the subcontract. Westbay representative David McEachern was
on site from February 23, 1990 to March 5, 1990 as a Westbay trainee.

2. PREVIOUS ACTIVITIES

2.1 Monitoring Well MW-3

Prior to the installation of the MP System, MW-3 had been drilled by
Beylik Drilling to a depth of 720 feet below ground surface by a rotary
drilling technique with bentonite mud. Following drilling, a number of
geophysical logs were obtained. Five monitoring zone depths were chosen
based on the geological and geophysical information available. A 4-inch
nominal I.D. butt-welded mild steel casing with ten foot long stainless
steel screens at the intended monitoring levels was lowered to a depth of

700 feet.

Clean sand (# 2/12 Monterey) was used as a filter pack opposite the
screen sections. The backfill seal material was a 1:1 mix of sand (Monterey
#3) and Benseal (powdered bentonite). All backfill materials were pumped
into the drillhole through a tremmie pipe.

. Following the backfill placement, the monitoring zones were developed
by Beylik Drilling by swabbing and bailing between each screen. This was
followed by setting a straddle packer across each screen and pumping with a
submersible pump. A flow rate of 5-7 USGPM was achieved from each screen.
The discharge from each screen was clear prior to termination of pumping.
The MP casing was installed as soon as practical following development in
order to minimize the potential for cross-contamination of monitoring

Zones. .

2.2 Monitoring Well MW-4

Prior to the installation of the MP System, MW-4 had been drilled to a
depth of 605 feet below ground surface by a technique similar to that used
for MW-3. Following drilling, a number of geophysical logs were obtained.

Westba}/ Instruments Inc.
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Five monitoring zone depths were chosen based on the geological and geophys-
ical information available. A 4-inch nominal I.D. butt-welded mild steel
casing with ten foot long stainless steel screens at the intended monitoring
levels was lowered to a depth of 559 feet.

Clean sand (#2/12 Monterey) was used as a filter pack opposite the
screen sections. The backfill seal material was a 1:1 mix of sand (Monterey
#3) and Benseal (powdered bentonite). All backfill materials were pumped
into the drillhole through a tremmie pipe.

Following the backfill placement, the monitoring zones were developed
by Beylik Drilling by swabbing and bailing between each screen. This was
followed by setting a straddle packer across each screen and pumping with a
submersible pump. A flow rate of 5-7 USGPM was achieved from each screen.
The discharge from each screen was clear prior to termination of pumping.
This 1in turn was followed by setting the straddle packer across each screen
and air lifting through the rods. This resulted in increased surge action
and the discharge was dirty for some time prior to becoming clear. The
MP casing was installed as soon as practical following development in order
to minimize the potential for cross-contamination of monitoring zones.

3.  INSTALLATION AND MONITORING, MW-3

Installation and monitoring work began at MW-3 on February 10, 1990 and
ended on March 3, 1990, The following is a description of the installation

procedures.

3.1 Final Preparation of Monitoring Well Design

A casing installation log was prepared on January 19, 1990 showing an
arrangement of MP Casing components compatible with the described positions
of the five stainless steel well screens previously installed in monitoring
well MW-3. This information was provided by Mark Cutler of Ebasco Services.
The MP packers were positioned above and below each well screen.
MP measurement ports and pumping ports were positioned within each of the
well screen sections. Additional measurement ports were positioned between
the monitoring zones for QA testing purposes (QA zones).

3.2 Layout of MP System Casing Components

On February 10, 1990 the MP casing lengths and packers for MW-3 were
laid out on casing racks. The MP components were arranged in the order in
which they were to be lowered, according to the casing installation log.
Each casing length was numbered sequentially from the bottom of the moni-
toring well, and an appropriate MP coupling was attached to the casing top.
The 1length of each MP casing was measured and recorded on a Casing Length
Measurement Record, which is provided in Appendix A. The MP casing compo-
nents were protected by plastic shipping covers which were left in place

“i‘.- Wesfbcy Instruments Inc.
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until installation. Magnetic Tocation collars were clamped to the MP casing
2.2 ft above the center of each of the measurement ports located in a moni-
toring zone. Magnetic collars were not placed in the QA zones. The entire
layout was stored in the Westbay rental truck overnight.

3.3 Lowering of the MP System Components

The MP casing was lowered on February 11, 1990. As each component was
removed from the rack, the casing type, coupling type, and sequential number
were checked against the casing installation log. The component was then
attached to the MP Casing string being lowered into the drillhole. Each
assembled pair of joints was hydraulically tested by applying a minimum
internal pressure of about 80 psi for one minute. The pressures used and
the test results were recorded on the Casing Installation Log. This proce-
dure continued until al1 the MP System components had been placed 1in the
drillhole. Table 5 is a summary of the depths of the MP System components
installed. Table 6 is the MP System Casing Installation Log.

3.4 Inflation of MP System Casing Packers

On February 11, 1990, the MP casing packers were inflated in sequence
beginning with the Towest packer in the monitoring well. Westbay’s packer
inflation tool was used for inflation. Pasadena City tap water provided by
Beylik and obtained at the JPL site was used to inflate the packers. The
gauge pressure and volume of water pumped were recorded at intervals and
plotted for each packer. MP Packer Inflation Records for the 10 packers

installed are provided in Appendix A.

3.5 Fluid Pressure Readings

Fluid pressures were measured February 12, February 21, and March 3,
1990. The plotted results are attached as Figures 1 and 2. Copies of the
data sheets are included as Appendix E.

3.5.1 Monitoring Zone Fluid Pressure Readings

A plot of the equivalent depth to the water level in each moni-
toring zone is shown on Figure 1. Data from the five monitoring zones
is shown, but data from the five QA zones has been omitted. The accura-
cy of each pressure reading is + 0.5 psi or approximately + 1.2 ft of
water when the raw field pressure readings are used without further
corrections. When a procedure that Westbay calls the Field Calibration
Method is used in taking the readings an accuracy of approximately +
0.13 psi or approximately + 0.3 ft of water is obtained. Further
increases in the accuracy of the pressure measurements can be made
using the transducer calibration record with temperature corrections.
These latter corrections have not been made in plotting Figures 1

'f ‘E Wesfbc)/ Instruments inc.
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and 2.

The fluid pressure results indicate that a downward gradient of
approximately four feet of water exists from the top to the bottom of
MW-3. It should be noted that DH-1, a nearby standpipe well drilled to
a depth of 392 feet in 1982 and screened throughout its length, is

approximately 75 feet from MW-3.

3.5.2 QA Port Fluid Pressure Readings

Figure 2 provides the equivalent depths to water for the moni-
toring zones, as well as the equivalent depths to water calculated from
pressure measurements made through the QA ports. This data is used to
help confirm that the MP packers are hydraulically sealing the annulus
between the steel casing and the MP casing. The higher pressures
measured at several QA ports in comparison to the pressures recorded at
adjacent ports in screened monitoring zones indicate that the
MP packers are hydraulically sealing the annulus as intended and that
the steel casing welds are water-tight. The fluid pressures in the QA
zones are expected to change and approach the pressure inside the
MP casing as the pressure probe is repeatedly activated and deactivated
in the QA port. Long term relaxation or creep of the MP packers may
also permit a gradual decrease in the pressure measured outside the QA

ports.

3.6 Hydraulic Conductivity Testing

A rising head hydraulic conductivity test was conducted at each moni-
toring zone prior to purging. Preliminary values for hydraulic conductivity
were calculated using the method described by Hvorslev (1951). The hydrau-
Tic conductivity test field results for MW-3 are summarized on Table 1.
Data sheets and plotted results are provided in Appendix B.

3.7 Purging

Development and primary purging of individual well screens had been
carried out by the driller using a2 straddle packer apparatus and submersible
pump. In addition, each monitoring zone was purged individually through the
MP System pumping port coupling that had been installed. The purge crite-
ria, as stated under the subcontract, was to airlift from each zone on the
order of 3 hours. Purging was conducted from February 12 to February 20,
1990. Results are summarized on Table 3. The purge records (pumping togs)
for each monitoring zone are provided in Appendix C.

'."'. ‘f'. Westbcy Instruments Inc.
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3.8 Ffluid Sampling

Fluid sampies were taken from each monitoring zone with the Westbay
electric sampler probe equipment and transferred to sample containers in
accordance with instructions received from Ebasco representatives.
Westbay’s quality control checks for taking water samples were followed. If
any of the quality control checks on a sampling run were found to be nega-
tive, the sample was discarded and the sampling run repeated following
equipment decontamination. Sample documentation and sample custody at the
wellhead were handled by Ebasco personnel.

Four 250 ml stainless steel sample bottles were run in tandem in order
to obtain approximately 1 liter of sample fluid per run. The first run at a
monitoring zone was used for field parameters only. Subsequent samples
were transferred by opening the bottom valve of the bottom sample bottle and
allowing the sample to flow into the appropriate container.

The decontamination procedure used on the MP System sampling equipment
was to swab and rinse the sample bottles and sample pathways with an Alconox
solution. This was followed by two rinses with clean water. Ebasco speci-
fied and supplied the cleaning agents, rinse water, and decontamination

procedures.
4. INSTALLATION AND MONITORING, MW-4

Installation and monitoring work at MW-4 began on February 15, 1990 and
ended on March 6, 1990. Following is a description of installation proce-

dures.

4.1. Final Preparation of Monitoring Well Design

A casing installation log drawing was prepared on February 15, 1990
showing an arrangement of MP casing components compatible with the described
positions of the five stainless steel well screens previously installed in
monitoring well MW-4. This information was provided by Mark Cutler of
Ebasco Services. The MP packers were positioned above and below each well
screen. MP measurement ports and pumping ports were positioned within each
of the well screen sections. Additional measurement ports were positioned
between the monitoring zones for QA testing purposes (QA zones).

4,2 layout of MP System Casing Components

On February 15, 1990 the MP casing lengths and packers for MW-4 were
laid out on casing racks. The MP components were arranged in the order in
which they were to be lowered according to the casing installation log.
Each casing length was numbered sequentially from the bottom of the moni-
toring well, and an appropriate MP coupling was attached to the casing top.

- The length of each MP casing was measured and recorded on a Casing Length

Wes’rbay instruments Inc.
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Measurement Record, which is provided in Appendix A. The MP casing compo-
nents were protected by plastic shipping covers which were left in place
until installation. Magnetic location collars were clamped to the MP casing
2.2 ft above the center of each of the measurement ports located in a moni-
toring zone. Magnetic collars were not placed near the measurement ports in
the QA zones. The entire layout was stored in the Westbay rental truck

overnight.

4.3 lowering of the MP System Components

The MP casing was lowered on February 16, 1990. As each component was
removed from the rack, the casing type, coupling type, and sequential number
were checked against the casing installation log. The component was then
attached to the MP Casing string being Tlowered into the drillhole. Each
assembled pair of joints was hydraulically tested by applying a minimum
internal pressure of about 80 psi for one minute. The pressures used and
the test results were recorded on the Casing Installation Log. This proce-
dure continued until all the MP System components had been placed in the
drillhole. Table 7 is a summary of the depths of the MP System components
installed. Table 8 is the MP system Casing Installation Log.

4.4 Inflation of MP System Casing Packers

On February 17, 1990, the MP casing packers were inflated in sequence
beginning with the lowest packer in the monitoring well. Westbay’s packer
inflation tool was used for inflation. Pasadena City tap water provided by
Beylik and obtained at the JPL site was used to inflate the packers. The
gauge pressure and volume of water pumped were recorded at intervals and
plotted for each packer. MP Packer Inflation Records for the 10 packers
installed are provided in Appendix A.

4.5 Fluid Pressure Readings

Fluid pressures were measured February 19, March 2 and March 5, 1990.
The plotted results are attached as Figures 3 and 4. Copies of the data
sheets are included as Appendix F.

4.5.1 onitori one Fluid Pressure Readings

A plot of the equivalent depth to the water level in each moni-
toring zone is shown on Figure 3. Data from the five monitoring zones
is shown, but data from the five QA zones has been omitted. The accura-
cy of each pressure reading is + 0.5 psi or approximately + 1.2 ft of
water when the raw field pressure readings are used without further
corrections. When a procedure Westbay calls the Field Calibration
Method is used in taking the readings an accuracy of approximately

+ 0.13 psi or approximately + 0.3 ft of water is obtained. Further
increases in the accuracy of the pressure measurements can be made

i-" ‘: Westba)/ instruments Inc.
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4.6

using the transducer calibration record with temperature corrections.
These 1latter corrections have not been made in plotting Figures 3
and 4.

The fluid pressure results indicate that a downward gradient of
approximately eight feet of water exists from the top to the bottom of
MW-4. To our knowledge, no fully screened standpipe wells are in close
proximity to MW-4.

4.5.2 QA Port Fluid Pressure Readings

Figure 4 provides the equivalent depths to water for the moni-
toring zones as well as the equivalent depths to water calculated from
pressure measurements made through the QA ports. This data is used to
help confirm that the MP packers are hydraulically sealing the annulus
between the steel casing and the MP casing. The lower pressures mea-
sured March 5, 1990 at several QA ports in comparison to the pressures
recorded at adjacent ports in screened monitoring zones indicate that
the MP packers are hydraulically sealing the annulus as intended and
that the steel welds are water-tight. These QA zone fluid pressures
are expected to change and approach the pressure inside the MP casing
as the pressure probe is repeatedly activated and deactivated in the QA

port.

As indicated on Figure 4 the head 1in QA zone 9 on March 5 s
similar to those recorded at the adjacent monitoring zones. A supple-
mental test was conducted March 6 to confirm the proper sealing of the
MP packers. This supplemental test indicated that all of the MP pack-
ers are hydraulically sealing the annulus as intended and are func-
tioning normally. An earlier suppiemental test conducted soon after
installation had not provided conclusive evidence that the MP packers
were sealed against the 4" steel pipe. This was probably due to a
suspected pronounced axial seam on the interior wall of the steel well
casing. Long term packer creep into any irregularities on the interior
casing wall over the intervening two week period most 1likely resulted
in the differences between the results of these supplemental tests.
These suspected pipe irregularities are not expected to adversely
effect the Tong term use and performance of the MP packers.

Hydraulic Conductivity Testing

A rising head hydraulic conductivity test was conducted at each moni-

toring zone prior to purging. Preliminary values for hydraulic conductivity
were calculated using the method described by Hvorslev (1951). The hydrau-
Tic conductivity test field results for MW-4 are summarized on Table 2.
Data sheets and plotted results are provided in Appendix B.

* Westbay Instruments Inc.
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4.7 Purging

Development and primary purging of individual well screens had been
carried out by the driller using a straddle packer apparatus and submersible
pump or airlift. In addition, each monitoring zone was purged individually —
through the MP System pumping port coupling that had been dinstalled. The
purge criteria, as set out in the subcontract, was to airlift from each zone
on the order of 3 hours. Purging was conducted from February 22 to Febru-

ary 26, 1990. Results are summarized on Table 4. The purge records -
(pumping logs) for each monitoring zone are provided in Appendix D.
4.8 Fluid Sampling -

The sampling protocol for MW-4 was the same as used for MW-3, as de-
scribed in Section 3.8.

5. TRAINING ACTIVITIES AND FUTURE OPERATION

Several Ebasco representatives received an introduction to the basics
of MP System installation and operation. They are: Mark Cutler, Hans
Papenguth, David Nye, Abid Loan, and Mike Barnes. Future MP System instal-
lations at this site under the direction of Ebasco would initially require a —
2-man Westbay installation crew. Similarly, subsequent purging or moni-
toring activities would initially require two Westbay representatives. -

Following the installation of several more MP System wells it should be
possible to reduce to one, or perhaps no, Westbay representatives provided
the designated Ebasco personnel have been adequately trained. The individu-
als named above would require the least additional training time due to —
their exposure to the MP System with the work described in this report.

0650.comrep
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Top of MP casing

Tame

Definition of Terms:
Dz = Depth to static water level for monitoring zone

—
(beiow top of MP) (ft)

Dp = Depth of measurement port vaive

L4

/
(below top of MP) (ft)
P = Outside pressure from field data (psi for pneumatic/
psia for eleciric)

P atm = Atmospheric pressure (psia)
H = Pressure head outside MP casing (ft)

w = weight of water with density of
1.0 g/ = 0.4335 psift or 1.42 psim

— Water level

% inside MP

v

Calculations:
for pneumatic probe (13)

\va-'/

baons

\ Measurement

Port
Vaive H=
w
H=(P-Patm) for electric probe (1b)
w
(2)
©)

Dz=Dp-H
Elevation of top of MP - Dz

Piezometric level
Westbay Technical Note
Date: August 1, 1989

Flgure 5. Piezometric Level Calculation Using
Direct Method
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- TABLE 1
Summary of Rising Head Hydraulic Conductivity Test Results, MW-3
Test Zone K{est)* (cm/sec)
2 1.1 x 1074
- 4 5.4 x 1074
6 6.0 x 10°5
8 7.0 x 1074
10 8.9 x 1074

* After Hvorslev (1951)
**  Test zone numbers refer to the MW-3 casing completion summary,

et Table 5
Note: Data collected using pressure probe EE172 and a Toshiba Laptop

— computer.
TABLE 2
Summary of Rising Head Hydraulic Conductivity Test Results, MW-4
_7 Jest Zone K{est)* (cm/sec)
2 1.1 x 104
4 3.0 x 1074
- 6 4.1 x 104
8 36x10‘2
10 7.2 x 107
- * After Hvorslev (1951)
**  Test zone numbers refer to the MW-4 casing completion summary,
- Table 7.
Note: Data collected using pressure probe EE172 and Toshiba Laptop
computer.
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TABLE 3

Purging Record Summary, MW-3

- Project: NASA Jet Propulsion Laboratory

Location: Pasadena, California

Monitoring Well: MW-3

- Westbay Project Reference: WB650-90
Description of
Monitoring Date Volume Purging Discharge at
o Zone No. Purged Purged Duration End_of Purging
2 Feb 12,13/90 74 gal. 5 1/4 hrs. Hazy
- 4 Feb 13,14/90 96 gal. 4 hrs. Light Brown
6 Feb 14/90 57.5 gal. 3 1/4 hrs. Trace of Silt/
Cloudy
v 8 Feb 15/90 46 gal. 3 hrs. Cloudy
e 10 Feb 20/90 73 gal. 4 hrs. Hazy
- TABLE 4
- Purging Record Summary, MW-4
Project: NASA Jet Propulsion Laboratory
Location: Pasadena, California
. Monitoring Well: MW-4
Westbay Project Reference: WB650-90
Description of
- Monitoring Date Volume Purging Discharge at
Zone No. Purged Purged Duration End of Puraging
2 Feb 23/90 63 gal. 3 hrs. Clear
- 4 Feb 23/90 65 gal. 3 hrs. Clear
6 Feb 24/90 78 gal. 3 hrs. Clear
8 Feb 24/90 59 gal. 3 hrs. Clear
i 10 Feb 26/90 65 gal. 3 hrs. Clear
& B Westbay Instruments Inc.
. K
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Top of MP casing

’lll.

) [ Definition of Terms:
glr’%grg Dz = Depth to static water level for monitoring zone
TA7+ + A V7777 (Belowtop oMY ()
= Depth to water inside MP casing,
Dz from field data (below top of MP) (ft)
Po = Pressure reading outside MP casing (psia)
D MP Pi = Pressure reading inside MP casing (psia)
. P atm = Atmospheric pressure (psia)
Static
water level Hi = Pressure head inside MP casing (ft
* ha of
t AH Ho = Pressure head outside MP casing ()
_‘ Y Waterievel  AH = Pressure head ditference between
T% A inside MP monitoring zone pressure head and
- AH casing pressure head as measured at
' measurement port vaive (ft)
Ho w = weight of water with density of
Hi 1.0 glem® = 0.4335 psift or 1.42 psifm
4 o \ 4
\ Measurement Calculations:
Port . .
Valve Hi = (Pi-P atm) ()
w
Ho = (Po - P atm) (2)
w
AH=Ho-Hi = _Po-Pi 3
w
Dz= Dy AH 4
Piezometric level = Elevation of top of MP - Dz  (5)
o Westbay Technical Note
Date: August 1, 1989
Figure 6. Piezometric Level Calculation Using
Field Calibration Method
e
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3 Casing Length Measurement Record - 3 Sheets
3 Packer Inflation Record - 10 Sheets

4 Casing Length Measurement Record - 3 Sheets
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poge_/ w3

Z = Casing Length
{ ey
o nsiruments Inc
Project:_ Asss  Ter JRetves ron ZA&MfaR){ /es4sco  Dote: FEB./8/70 _ project No. &8 &5
Location: ___/Bsapena, Carirmenh _ Drilhole No:#/=3___ Nomincl BOH.:_TZD'
Casing Sze/Type: _Plextie  1.£7mB  Measured by: _._ré;//é;SF Checkedby:___ "~
Lrom op P
SeNc:?n sﬁg?l Description ?r:nmg'?j ! “’:;’.Qngg d Cufr;::;lﬁhve T:dmeg'sb Centrofizers Mgg?;:ic
/ /0+R wp.ol | —.433
z 10 +M 98 ] ~.435
3 54 P +.c02 | —.437.
4 1O+M +.001 | -.438
5 c+K -.08 | ~.358
¢ P+ R t.0os| ~-.363
7 0 1M +.008{ -.37!
A4 lo+R +.005 | =.37¢
g 1O+R 4.000 | =.377
/o 1D+R 4+ Oce | —377
/ IRTN +.00} | ~.378
/2 | 0 +R 4 .ops | =.286
/3 1o +R +4.008] ~.39y
/4 p+P +.00)l | =.398
/5 O+ M + .00 | ~. 400
A 5+R - .08 |-.320
Ita P 4R +.008 |- -328
/B JO+M 4.0l | =329
9 1018 -606 |=.32%
Ze lotg@ - --324
2! Jo 4% — -.324
22 1048 — ~.324
23 o 4 +:60Q | =332
24 [O+E +.003 | ~.335
25 /O4R 4,008 | ~.34%
2L jlo+ L — -e343
23 l6+R -~ ~-343
28 [ O+R 4.002| =345
29 1 O+ +.00] | ~.346
3o FO+R 1,010 | —.256
100787



Project: /1/}45!7 JE7_Hruis LLlA ek

——
Y
-
o
Y 4

[/l/@sfb@)/

Instruments Inc

tocation:_PALAENS A1 RRAIA

Date: /24 /0 Jfo0

Drillhole No.._/%-3

’oo-._g__or 3

Casing Length

Project No.. WR -£<o
Nominal B.O.H._ 720 '

Casing Sze/Type: Plske /27 MD_ Measured by: &K / A Checked by:
Secton | - serl Description ';t:,"g’i‘” ,t..::id C“;:“;;""“ Meos. | Contratzer Mograti
3/ 1 O+R 4,000 | =.366
3z lo +R -.002 | ~.364
33 1o+R +.002 | =366
34 To+R +.009 | ~.375
35 Jo+R +.002 | - .377
3L 2+ R ) - -.277
|37 S +R < -, 075 | -.302
38 P+P +.010 |-.303
29 10t M +.0lp |-.304
4o 5+ R —.076 |~ 229
4/ PaR +.005 | ~.233
42 1048, +.00l |~-.234
43 1o xR — | -.2349
44 104k — |=.234
45 16 +& 4 .002 | —.236
4 SR ) — | ~236
47 24R | —  |-.23¢
48 24 & —-069| ~.167
49 10+R —_— - .67
£ 1048 - -, 167
5 P+P t.002 | ~.169
52 Jo+M .00l | ~.170
53 54K - .078| ~-.092
5 P42 .00/ | ~.093
55 Jo+t — |-.093
3t - 10+ & -.005 | —.088
5 10+ .00\ | = 097
| 58 10+ R — -.087
59 [0+ R — -,087
&o 54 - -.0781 —-.049

100787
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N I

F o= Casing Length
g llesiogy o eng

A N A |nsiruments Inc.
X

project: MsH _SE7 Aodosion  LAkRATRY Date:__fel w/® Project No.: &R0
Location:__HSANENA (A1 RNIA. Drilhole No.._ M= Nominal B.OH: 720
Cosing Szeftype: Lhsthe (<"nl wmeosured by: _EL, ks Checked by:__——
Seﬁg?n s;r::f Description ;:nmgig ! %Ean::::d Cug':;:‘c?ve Teh:lne:'sb Cenfraiizers Mgg?;zlc
A - P4 P +.008 |-.057
G2 1o tM t.00t {-.058
L3 5+R -.072 | +.0l4
64 P+R + .0lo | +.004
%) 104€ x.00l | +.003
w2 1o +K ~.00z. | +.005
67 10t& — 4. 005
| L8 10+@ — +.005
&9 1048 - +,00%
7o 10+R - +.005
Z#/ o4 R —,002 | +.007
7Z 104 R — | +.007
73 o+ R —_— +.007
74 o+ K — “+.007
75 lo 4k +.008 | ~ .00l
7 10 K ~ - . 00l
77 jod R ~c0l0 | 4,009
72 o1 R - 4.009
79 104 & ~.007| +.016
Qo lo+R +. 010 | +.006
B! +R ) —
B2 248 & +.008 [Topel casing
Cuhu\ﬁ-xlv& leneth ] is with veége:’.x lo dop ot c__L_A:_E\'u\:, on sawmd line
%s‘vl}vc number lis FutWew Eg\».J 42932—}'\ Peabivg +heul nominal | lenaths
g cw\c(—
100787




e Poge_l_ot_]ﬁ_
== MP Packer

L B lesiooy Inflation Record

instruments Inc.
N 4

Project:_NASA T PL /E BAsco Completed By: Kuv+ chal"loug‘e.

Location:_PASADENA CALIFORNIA____ Date Completec:__Feb. 15, 1a%0

Hole No._ AW =23 Date infigted:_Feb. 1} o)

PackerNo._ CASING #3 Depthtt) _ 664’ — 667’

!
Infiation Tool Setting (PH _E.80 ps1 @ l.o min. Depthto Water Table (ft.) __ 131

Voume Quarts | | 0 | [[52.0|2.5|3.0|3.5 3939 Lf.!. 43 (4.5

Pressure Psi 250|260 | 299|280z 00|27 85 &S50z % |=290 |295

Qlus—"’} “-:7 4.9 Sel | 5.3 |44 Rgg‘x.“’s dtaken of [minute
Psi 200 1305 1310 1235 | & Coom line isolation
Plot of Gauge Pressure (ps) vs. Volume (Quorts)

Yoo

W
a

Fa AN
"
o
©

FARY
AN~

ge Pressure, psl
%
D
(
()

Gau

¥
&

/N .
200 1 3 4 5 6

VOLUME, (Quarts)



e Page_zf_ofﬂ
== - MP Packer

N7 )/ Inflation Record

instruments inc.

Project_NASA_SPL /EBAsCo Completed By: K. Sg_céLou;L
Location:_PASADENA CALIFORNIA Date Completec:_Feb 15, 1990
HoleNo.: MW =3 Date Inficted:_Feb I, 1990
Packer No.: C‘QLN_’_._G ELENENT ¥ 6 Depth(fty __ 644’ — 647 ’

/
infition Tool Setting ) _2 BOggi @ [min. _ Depthto Water Table (ft.) 131

RMA;-M_;& +eolen ot | min -Cvo-- line isole.-l—ios\

Volume Quarts | 0 | (.5 [2.0]|3.0 |40 |4.5|4.7 (5.0 |52 |5.¢4
Pressure Psi 230 |260 |270 (270 | 280 |2 80 (285 |90 (290 |290
5.6 |48
290 | &
Piot of Gauge Pressure (psi) vs. Volume (Quarts)
400
350
2
9';?m
2
8 PSS
&
) a8 45 A\ " (‘j
D ) A 1+
B =
0250
@
.00 .
0 ] 2 3 4 5 é

VOLUME, (Quarts)




chel\._on

= MP Packer

-~ ]

£ 3 llesioa :

W & Instuments inc. Inflation Record
>
Project: NAsSA 3PL /EBASC»O Completed By: K S&CJ"\O&&
Location: PASADENA CALIFOR MA Date Completed: _Feb 1S 1990

. HoleNo._MwW-=3 Date Infigted:__Feb 1L 1990
Packer No._CASING ELENENT # 14 Depth(tty _ 569’ -~ 5727
Infiation Tool Setting (PsD 2 8Os @ ‘ min. _ Depthto WaterToble (ft.) [ 31 d

PP D %pu‘-
5:/S5pn.

Volume Quarts | 1.0 | |.5 (2.0 ]|3.0 |40 {45 |52 |5.5 |4.7

Pressure Psi 250|265 (270 280 | 290 295 {300 |335| O
@enai-\qs “+alen |minute after line isolation

By .82
Plot of Gauge Pressure (psi) vs. Volume (Quarts)

Lo

s

¢
%;
&l

0\
Ay 2

ge Pressure, psl

Gau
~
L8

s

2.00 -
0 ' 1 2 3 4 5 6

VOLUME, (Quarts)



Pogeiot _@

F oY _ MP Packer
7y Inflation Record ™

Project__NASA JIPL /EgAsco Completed By-_K_S_ed(a.e_u& =
Locotion:_PASADENA CALIFORNIA Date Completed:___££& r//}?o

e

Hole No..__M W =3 Date Infiatea:_Feb. I, 19%0

PackerNo._CASING ELEMEWT ¥ (7  pepinty 549! — 552

Infiation Tool Setting (PsD Qg_ga_@_l_m___ Depth to Water Table (ft.) __{ 31 ‘ B
§=05am. =

Volume Quarts | | g | |5 [L.0 |30 4.0| $5| 5.0 | £5 |57 aéw

Pressure Psi 240 [260 |270 | 240|285| 285 {290 | 290 | 235 |0

Redinqs dalken minute adter line islotion -

Plot of Gauge Pressure (psi) vs. Volume (Quarts) -
%00 _
350
& y
o
5200 _
e _
: ¢
o 12
=
o e
250

&
=7 2 3 |

1 4 5 6 -

VOLUME, (Quarts)
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e

lnsim%gl;st;r?g)/

Project. NASA T PL / EgAs<o

POGGS.O\‘ 10

MP Packer
Inflation Record

Completed Byis_;CQ_L;“_C—_____

Location: PASADENA CALIEORMIA

Date Completed: S /{/ 90

Hole No..__ MW ~—3

.Date Infiated: Feb 1l J1990

PackerNo. CASING ELE NENT * 38

Depthctty 357 ' - 360"

Infiation Tool Setting (PsH 2 80 pgi (@ min

Depth to Water Table () [ 31 '

Volume Quarts lolz ol 3.0

4.0l 50| 55|08

Pressure Psi 23D Zés 2?5

280 | 305|340 | O

Reatl'cngs de ken @ lmimn. Lrom +ime line isolated.

Plot of Gauge Pressure (ps) vs. Volume (Quarts)

%00

350

¥

A\

P # w Y

ge Pressure, psi

Gau

&

040

200

3 4 5 6
VOLUME, (Quarts)



Poge.é_of_LQ

=== MP Packer

U ,mmems o )/ Inflation Record

Project.__ NAsh IP. /EBAsco compietea sy K Seedhouse

Location: _PASA DENA CALIFORNIA __ Date Completed: 7R/ //90
Hole No.._M W =3 Date Infited:__Feb I, 19%0

Packer No.: CASiNé ELENENT ¥4 Depth (ft) az7’/ - 3q0!

Infiation Tool Setting (P _2.80 osi @ |min  Depthto WaterTable (ft.) __1 %) *

Volume Quarts 1.0 |20 | 30 |4o| 45|50 |5.25|5.5 |57 |s8l

ey

Pressure Psi 235 —Zés 270 | 280 |285 |z85 |285 | 290 (290 | O

Reactings +aken st | minute Lvom line isolation

Plot of Gauge Pressure (ps) vs. Volume (Quaorts)

4 00

350

ol
0]
o)

oD

Gauge Pressure, ps!
; $

0 1 2 K} 4 5 6 —
VOLUME, (Quarts)

i,



Pﬂgeiof _@

=== . MP Packer
sliee Inflation Record

instruments Inc.

-

a
-~
-
w

.

N

Project: N AsA TPL / EBAsco Completed By: k S 5&J l'\oust_—

Location:_PASADENA CALILFORNIA Date Completed: reR /g?o

Hole No.: M w =3 Date Infiated:__Feb I, 1590
PackerNo.. CASING ELE HENT 5/ Depthett) 263" — 266’
« . !
Infiation Tool Setting (PsD _Z2.80psi & |min. Depth to Water Table (1) __[ 3/
F20pP4.

~0,
Volume Quarts | /| 5, [=., 4o|50l53 |2 955

Pressure Psi 230 |27 | Z8612% |32 130 | o
Reat)im,s +aken |wminute Lvom line isolation

Plot of Gauge Pressure (psd) vs. Volume (Quarts)

Yoo

350

%

D
Y 74

o
7

auge Pressure, psl

%

200 -
0 1 2 3 4 5 6

VOLUME, (Quarts)
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lnstruments inc. )/

Project_NASA -SPL /EBAsco

Location: PASADENA CALIFORNIA

Hole No.:.__ 1w =3

Page. 7 Qof "0

MP Packer
Inflation Record

Completed By: K s_ﬁ_é\'\ ouse

Date Completed:_Feb. 15 1990

Dote infioted:_Feb Il 1990

PackerNo: CASING ELEMENT ¥549  paptneaty 2 43'- 246"
infiation Too! Setting (PsD _2 BO psi ot lmin. Depth to Water Table (tt.) 1 31’
G=0pp.m

V rt ~o&d
olume Quarts lo |Zzol 3.0 4o 46 150 g 5?5 R
Pressure Psi Z30 |265 |275 | 280 | 285 | 290 | 270 | 295 | ©
Read ngs Taken [minute fvom line i$olation

Plot of Gauge Pressure (psi) vs. Volume (Quarts)
L 00
350
a
S1 _
a N *)
Q (™ 74
8 2115

V)

: 0
pu |
o)
o

P N

[ &
2o0 .

0 1 2 K 4 5 6

VOLUME, (Quarts)

L

i

N
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9099:./..07 10

Bl
F = _ MP Packer
= i es’rbct)/ :
N & isitumenisinc, Inflation Record
N’
Project_VASA ¥ P /EBAsCO Completed By: R Jxs // Maex LuTien
Location:_PAsADENA _ CALFORNIA Date Completed: /= /;/ 7o
Hole No.._ M w=~3 Date inflated: Fe,b. H;H?o

PackerNo. CAsING ELENENT # 6l peptnty (83" ~ 186’

Inflation Tool Setting (PS) _ 2.80 psi @ min. _ Depthto WaterTabie () 3/

8"0‘7}3»»1-

/

Volume Quarts /.0 20| 3.0| 40| 4.5 |5.0 |52 “2{,5,4

Pressure Psi 235 2% 275 290 |295 | 3/0 | 335 (O
Remdings +eken @ Iminute Lvom line isolation

Plot of Gauge Pressure (psi) vs. Volume (Quorts)

400

)

[}
3
o D
S0
@ e .
o W
Q.
S D ‘
=
O
(H2s0
q
200 -
0 1 2 3 4 85 6

VOLUME, (Quarts)




page_{O ot D

== MP Packer

U" jlesiody Inflation Record

Project._NASA T PL /EBRsco Completed By:__K_S“J.&&& -

Location:_ PASADENA CcALIFORNIA Date Completed: ___ F€2 l///‘?o
Hole No.._ 1w ~3 Date infictea:_Feb 1l /50
PackerNo.. S ASING ELE MENT ¥ 64 Deptn(ft) 163’ - 166’ -

. /
infiation Tool Setting (PsD _2°75 psi @ lwin _ Depthto WaterTable (i) 13 1

5:@0!”'.
~0.84
Volume Quarts /0 120 | 3.2 | <o 50|55 5% Roawx. -
Pressure Psi 240 | 280 | 2806 |285 | 2945|300 | 300 | ©

Readmgs +ahen Vminute fvem line Tsolation
B20pwa. [NRAT0n RO TesT@5AC = 275 ps

Plot of Gauge Pressure (psi) vs. Volume (Quarts) “

S

100

359 -

¥
¢

o
L1/ 4
P
P

ge Pressure, psi

Gau
&

2.00 -
0 1 2 3 4 5 6 L

VOLUME, (Quarts)
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ey

MO_L_« 3

F—a—N
f 3 esoo oy Casnng Length
N ¥ ST Measurement Record
.
Project: ___JF £8ASCo Date:..@-_/j_/@_ Project No.: £/8 650>
Location: ___FhsaDest , CatiForuih Drithole No.:_MW-4___ NominalBOH.: €05 "
Casing Ske/Type: AP -5 Measured by: _ﬁ@AU_E—_Checked by: —
Section Seriol : Description Nomina! Measxed Cummuative Meas. | Centrolzers| Mognetic
No. No. length. tengin. ft tength. it Temp,C Colars
! lo+R -.00b
Z 10+ -, 005
3 pp +.0l0
4 104M +.00l
5 SR +.002%
3 P+R +. oo
7 104M .00/
__§ 048 +.00/
9 104R. +.007
1o 10 4R —
n '04{ +.00%
L tO+R
13 104R +.004
14 l04R —
15 Z+R j
16 2+ |
17 2.4R 3 +.020
13 104R .00 -
19 5+P +.005
20 o+ —_—
24 5+ +.005
22 P+ 4,008
23 104 —~
Y 10 +R -
25 104R ~.00%
26 lo+*@ -,00%2-
7 Sar +. 00!
8 PP 1.0\
o9 ' 104 M 4.005
-0 E+R ke A8 NSRS R NN S




o 3

LFs Cosmg Lengfh -
N KK%L ) Measurement Record

Date: /ZB /5, /970 ___ Project No.: & 650 -
Drilhole No.: __#4/~%  NominalBO.H: 605

Project: TPL / £845¢0
Location: ___FAsADea , Caci Goruip

Casing Sze/Type: MP-}S"  Measuredby: £- Kehnade Ke E__ Checkedby:_—— ' -~
Section Pescription Meosured Cummulctive
No. Length,ft -
3| P4 R +.005
32 101 “+.002
33 104K +.005" -
24 10+R +.002
| 35 104K — =
36 l0+R —
27 LtR —
39 24R Yotz
29 Pap —
40 104M — ~
4| S+R +.0l0
4z PR “+.002 -
43 1O04M —
G4 lo+R +. 006 ~
45 104K —
46 104R +. 008
Ty, [04& -.007 -
48 lo4R —
49 TR .00 —
50 P+P =+.006
51 10411 —
52 Z4R +. 008 -
53 PR 4.007
54k 1044 -.006 -
g5 Jo4AR -.00
56 jo4 R - .00 |
T 104K — ~
58 1ok -
. 59 1048 — -
4\ 104R —



L

Sromry

"09'_3_«__3_

v “‘g Cosmg Length
N o~ lnstruments U )/ Measurement Record
~
Project: ERASte Date:_ /E8-/5/7%  project No.: 4845
Location: ___ E4SADENA | LaLiCorih Drithole No.: _ iy~ 4 __ NominalB.OH.: 605 '
Cosing Sze/lype: _MP=/5" Measwedby: _E. REATANE.  Checkedby: =~
Section Sericl Description Nominal Measred | Cummuctive Meas. | Centiofizers| Mognetic
No. No. Length, 1t Length. it tength. ft Temp.C : Cotiors
61 10+R -.002
6L 10 +R -
62 o+l —
__(,4 Jo4R 4,00\
33 jo+R -
66 [o+R .00}
47 16+R —_—
£ 2 ¥R +.602
5% +0.139
. THe Tarhc 2t AE P\ s s Wersuded 7
Be 5AR0.039' \w_Lend7 .
JITE. éxsoj #4315 %48 | Mowmwed _and % YA,
47 <R
£3 24 ¥ p—
r-— ——
69 _2+P 1 =
Ly?
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Insiruments inc.

Project: ‘/’/ASA//E BL5¢0  —~TPL

- Location:_ asapend, L4 L1cokm 1A
Hole No.: MN — 4
e Packer No.: 2

Infiation Tool Setting (PsD Zéojnsé

Page_/ ot /0

MP Packer
Inflation Record

Completed By Z. FemZMeE.
Date Completed:___ e/ Z 1970
Date Infiated: Fep 1%7,/7%

{
Depth(fty S 22- S22 '
Depth to Water Table (ft)y _ 2= /0"

02 g,m .
- Volume Quarts " 0.7l
, 1o|2.0|25|3.0 (35 | 4o |45 |50 | S25| tin
- Pressure Psi 250 | 275 | 275 280|280 |29, |275 {300 |35 | ©
[ s pruse doliksale, i .
“ . Plot of Gauge Pressure (ps) vs. Volume (Quarts)
4o
o 3%
- 3 &
o
| 5 %0 P TP
S ® il
o)
- B
®z% ®
7o ‘
- 0 1 2 3 4 5 6

VOLUME, (Quarts)

e - .t —— o —— o ——y— o
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Page_é..of__Lo

MP Packer
Inflation Record

-
Project: NM%[Q“SCD! JPL- Completed By &£ . Lesl7740E.

Location: ___PA5ADENA, (A1) Fopn 1A Date Completed: /28 . /7, /970

Hole No.: MNw-4 Date Infigted: Feg /7 1G9
PackerNo. & & Depthitty ___S02'~ Lo

Infiotion Tool Setting ®s) __ 260 Y Depth to Water Table (ft) _==1/0’

J224-4.m-
Volume Quarts [’0 2-0 2‘5 3.0 3.5 4’0 4. 5- 5-—0 5:3 5.8 27
. _ 2 )
Pressure Psi 250 | 275| 28p | 280 8o 285 | 290 | 290 |29 2251 &
Plot of Gauge Pressure (psi) vs. Volume (Quarts)
o0
3%

2

¢

2 300 63

3

' 3 4

o

B

O 25 <3

200 1 2 3 4 5 6

VOLUME, (Quarts)

o

e

sl



Page_3_ot_/0

=== MP Packer

& -
-~ wn
- | ] .
“ 7 .nstmmems.nc)/ - Inflation Record
Ny
Project-__A/A.:ﬁ__d’EL#é&!—o Completed By: 6¢~7/ 13 r/ MARK Curie)
Location: __/ZSADENA__, Loz 1000 18 Date Completed: /=8 /7 /990
HoleNo.___ s/ <4 Date Inflated: Sfmn (¥, 1900
PackerNo._ 2 1 9 Depthtty 401 = 404
Infiation Tool Setting (Ps) __£60ps: Depth to Water Table (ft) =10

,/ s #ﬂm .
' ;
Volume Quarts | /5 | 2.0 | 2.5 | 2.0 3.5 | 4o |425 | £5 U5 oT¢
Pressure Psi Z50 | 260| 28651285 | 290 | 300 So |30 [Bosps e

Plot of Gauge Pressure (psi) vs. Volume (Quarts)

W
8[‘\

‘é)

auge Pressure, psi
R

3

Zo0 g 1 2 3 4 5 6
VOLUME, (Quarts)
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instrumenis Inc. y

Project._ N8 T2 // EBAS Lo

Inflation Record

page_4- ot /O

et/

MP Packer

Completed By:___ & Lepranve
Location: ____/25sDenhs , Gt 1coen s Date Completed: =8 . /T, /f®
Hole No.: M- 4 Dote Infiated: fes- 17 (990
PackerNo.:____ ¥ 22— Depthatty _381 = 28¢’
Infiation Tool Setting (PsD Zk0 o sc Depth 1o Woter Table () _ =211’
I2:05
{
L 107
Volume Quarts | -£p | 75| 25|30 |3.5 4p |45 |50 |57 |59 ek
Pressure Psi 245 25| 280|280 280 | 2% | €% | 295 | S Bm’!;é
Piot of Gauge Pressure (psi) vs. Volume (Quarts)
4op
3%
3
g o
2 0 &
o
& - i
o
o
-
s,
O Zo ®
Zoo :
0 1 2 3 4 5 6

VOLUME, (Quarts)



Poge_s__of /0

—a- | MP Packer

£ I lesiba -
- N ¥ nsumenisin, lnﬂchon ReCOF a
gy ,
Project: Nasa J'_PL / EBasco Completed By: £ERIK égfﬂ/&ué_'-
Location:__/Zrsapentd , (ac/Foaih  Date Completec:____/ER (F, /PP0
Hole No.: N —d Date Infiated: [ER J-?—,. /990
Packer No.: 28 Depth(ft.) 22~ 33¢’
Infiation Too! Setting (Ps) géo psi Depth to Water Table (ft.) =10 i
- 12:34-

Volume Quarts Lo | Z.t 1 2.8 30| 3.5 40|45 50 5:f i
Pressure Psi 2% Lo |B5| 2D | 295 | 302 | 05 | 320 |30 @

o Plot of Gauge Pressure (psi) vs. Volume (Quarts)

Fona
O/

3%

2 &

o

2 Py &

3 — -

& ® 1T 1®

o

o

o

O2% 3

2o 5 1 2 3 4 5 6

VOLUME, (Quarts)
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N ‘
F = . -~ MP Packer |
£ 3 Wesiooy : -
N ¥ hsrumenisinc Inflation Record
N .
Project: TPL. / ’ Completed By: £ Renrzave. -—
Locmion:_m&ﬂ,_&___ Date Completed: FEB 13 /9%
Hole No..____ M/~ 4 Date Inflated: /28 /7, /970 -
PackerNo..__# 3/ Depthtt) 3 ‘=3
Infiation Too! Setting (Ps) 260 pst Depth o Water Table (ft) __~ 110 N
/155 -
Volume Quarts 13 5 .
lo| 2030|3541 |45 |50 |5.5|5.6 ko ki ¢
=M e —
Pressure Psi 250 | 278 | 285|285 290 | 295 | 3o |30 |30 Peo |«
Plot of Gauge Pressure (psi) vs. Volume (Quarts) -
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= | MP Packer
€ llesiooy Inflation Record

Instruments Inc.
Project.__Alss _JPL / £BASCo Completed By: E. KeHTiluE
Location: ___ 45ADEnA, LACIFORI 1A Date Completed:__/Z8. /%, /990
Hole No..___ Mi/=4£ Date Infiated:___fEX%:. [F, /9%0
Packer No.;__—# 39 . Depth(ft) 249 ' 2.<4 !

Infiation Tool Sefting (PD ___ 260 psc Depth to Water Table (ft.) _ =<1’
/ /) s'mﬂ .
Volume Quarts /.0 4 ) o371
z2.0|2.5| 3.0{ 38 4o 45| 50 152 974,01
Pressure Psi 245 | 280 | 285| 290 2% | 295| 300| 310 |320 |2
Plot of Gauge Pressure (psi) vs. Volume (Quarts)
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{ ety o ocker
N ¥ insrumenisinc Inflation Record
~
Project: Nash - T // £gAsce Completed By: £. %E#ML
Location:_____/asapent, L icoeiA Date Completed: ___/Za /7/90
Hole No.:____ A/~ Dote Infiated:___f2s 17/ %
PackerNo.:__ 2 : Depth(ft) =29 -~ L_B'r'
Infiation Too! Setting (Ps) __ 260 Depth to Water Tabie (ft.) _— 1! o}
[235ax.
Volume Quarts Lo |2 2
. o |3.2| 35|40 |45 5,0 5.8 580y

_ =

Pressure Psi 2% | 276 |28 | 295| 295|285 | Z85| 300 |0 | &

Plot of Gauge Pressure (psi) vs. Volume (Quarts)
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- F --= . MP Packer
- - .
N s lnsiruments inc. )/ ~ Inflation Record
- |
Project: - £84sco Completed By: £ / EHTIANIE
~ ocation:__ FASADEnA , (AliFoes/IA  Dote Completed:_ /4 /£ Z, /990
Hole No.: MW~ 4 Date Infiated: Fee [F, (990
- Packer No.: L7 ‘ Deptn(tt) __ 17— 144!
infiation Tool Setting (PsD 220 _pse Depth to Water Table (tt) _— /1 o
- /: 55;.-..
' o7/
_ Volume Quarts lolz.o S0 |35 | 40 45| 50 | Lerusd
Pressure Psi 24012351280 | 285 290 {300 | 320 | ©
i Piot of Gauge Pressure (ps) vs. Volume (Quarts)
— 30
- '3: -
)
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o
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[
&
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F = MP Pocker
= 3 QSTbO)/ : -
% 7 hsiumensic Inflation Record
-
Project: s ~TPL7/£BA§£0 Completed By: £ AN
Location:___ AAUSADEA , GecsbofoniA Date Completed: /‘24/?; /920
HoleNo.___MW-F Date infioted:____FER /7, /%90

]
Packer No.: 53 Depth(ft) /42 - 54!

Infiation Tool Setting (PSD _2.70 psi® [4:23

Page L0 ot /D

Depth o Water Table (ft) _=_ 110’

Vu\ue_ &_:#.m», Q_“AOQ I..‘cc(c:iiok

VAL WA

volume Quotts | 1.5 | 20| z5| 5.0 |35| 40| 4.5|5 0 |55 |0z

Pressure Psi 20 | 270| 275| 235 | 275| 28S| 285 | 29 |295|©
Plot of Gauge Pressure (psi) vs. Volume (Quarts)
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Appendix B

MW-3 Hydraulic Conductivity Test Field Records

~ 5 Sheets
Plots of Normalized Head Ratios vs. Time, MW-3,

- 3 Sheets
MW-4 Hydraulic Conductivity Test Field Records

- 5 Sheets
Plots of Normalized Head Ratios vs. Time, MW-4,

- 3 Sheets

ay Instruments IncC.

Zones 2,4,6,8,10

Zones

2,4,6,8,10

-



. .
s

ol

F = HYDRAULIC CONDUCTIVITY TEST
- -
w F
—- truments Ud. )/ FIELD DATA SHEET
. 4 boom_o__
Dotum: Proetype: Electvic  pote: FEB_/2, /979 sopno: £L0
Bev. Ground Sic: Serdal No.: _E£ 1772 Montterng Well No.: M -3
Helght MP Casing o
above Ground Sic: === Ronge: 0 10_599 ___ ps Rojem:__AéS*’_&#&'é‘o‘
Bev.top of
MP Casing: - Risor Diometer_1:495" 53 - Bem 165t Zane No Z
2 . GH
Tost Type: Rising Head Test Zone Diameter: -—-—-5-——‘7’ 87 Test Zone ntervol 616 = 673 -
Opetator __fgrégﬁ?L_ngs FAPene vTH . Test Zone Length (L & "f s 19851 comn,
ol Head Difference(icy — 59.8 psi Initial Test Reading ) __ 45 - @ os;
Calculated Hycdroulic Conductivity (K) ———— Analysis Method Fuorcleo
Attachecd Analysis Sheets or Graphs__—__ Comments —
Test Reodings* | N Test R .
Clock Time El:‘ﬁedw“cme ”fh)’:a pggs Te‘:fml;mdnqs Clock Time E:‘:s.ad ngie :0\):2:0‘ ?ei‘??:lggggs
/ - ] -~ ‘ ]
‘a1t 46 55 1@ 45.0 [. 0O {
14:46:57 : 1%} 45.2 1. 00 [
wyese | 11 | 497 | -.92- }
14 47:27 120 | 74.9 _.80 I
19:97:58 4!6 | | 89.6 25 |
19°48:27 (20 | 97.5 A2 H
[4:48¢57 2o | 10!.9 050 He = 19484
14:49:27 %15‘0 103.8 .Ol? . Ho = lof.8 J‘ts. = 59.8ps!
[4:49:57 1180 | 104.6 00 \
o5t Laglioes [ Klest) = J‘ﬂ Z = L /u
: . 8‘7 ("a _£l\ ULI—]
A ch isl sele -Leal a.Cvom : ]
Qle zbredK. Pi_: colledel £ =0sec ] H =748 - pre=|- 29.9
Fe.\m.nqo} -A- vioE H,}??,. - jo4.9T|—FR
1 d=384d 1D=lsim
: by = lqslcb’r
[ " i |
(. i K (e} 117 xio™®
| i
1 |
—+ }
1 ! TR

*READINGS UNCORRECTED FOR VARIATIONS IN BAROMETRIC PRESSURE



- .‘?% HYDRAULIC CONDUCTIVITY TEST
i ‘= QSTbO)/ . FEDDATASMERT =

- Instruments Lid
A 4 Poos__oi___
Dotum: Probe Type: E\ec\'f\c. Date:__Feb. 13 1990 Job No.._AK50 -
Bev. Ground Stc: — serial No.: _EE172 Monttoring Weit No:_TAW =3
Helght MP Casing ' . . =
above Ground Stc:———_____ Range: 0 to__ 500 __ pg poject: _NAsA SO /£ BAScO
Bev. top of —— . .
MP Casing: Riser Diameter_ 3+ B em Tost Zone No..t —
L ! .
Tast Tvpe:..b‘_'_‘_‘n_ﬂt‘_fl_ Tost Zone Diameter: -&3.21€™ Test Zone interval 54 2/- 5 !
operator _K_Seedhouse Test Zone Length (L) 39’ [189 cm. —
initial Head Ditference(Ho) .0 pot Iniftal Test Reading (N __22.2 psr
Calcuiated Hydrauilc Conductivity (k) — Anolysis Method ’{/’JO’ cle o) —
Aftached Analysis Shaets o Graphs - Comments —
Test Readings” | Normaltz Test Readings® | N
Clock Time Elrc':‘?:ec:eﬂge "fh)r:o 65‘ Teos't“t‘?eo:tggs Clock Time B;;:‘s.adwT:\e ﬁc\): os Teosrt'?lglgg;gs et
I |
W 5.0z | £ | 22.2 . @ 1 S
152126 l2 |23.5 | #.86 I
1S 2 18 ! 4 2 4.7 .?2 !
T i L
15:1n:20 | 6 1 25.8 £O | N
A .
is:ze| g lee6 | €1 | k(DI G B
15:11:24 1 1g 127.0 472 1B C(HtD e
155 129 | /5 | 28.4 21 - 1
15211534 j'zé 29.3 _10.2] € =2 kec lH,=R3.5—31.02=-77 -
(5211239 (251 29.9 Ay €, = 20kec ;H,F 29.3-31.21=-7.9
/500 244 i13g4| 34.3 disl J=38lem | D={25.lem
- 1 L= 189 fem - ! -
Fiha.\ QV pSSuvd. 3. ;PQ é |
- | =
Se.lc.c"fuL &oﬂl&’a CV'IOM Q\\e, 2loNE ‘tK.PﬂO K/:Sl‘ = gS.q X ,0_‘1‘ em|sec
| _c_g_&g{ﬁd Frb. 131990 | _
| | '
I |
1 i |
i k
] |
4 i et
' J O/

*READINGS UNCORRECTED FOR VARIATIONS IN BAROMETRIC PRESSURE
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y 4 -
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; [ | ]
e y 4 ruments Ud

e

Smas

b

sl
r———N

HYDRAULIC CONDUCTIVITY TEST

FIELD DATA SHEET
. hove__ et
Dotum: Probe Type: _EE Date: eb. 1S 1990 JobNo: WER- 65O
Bev. Ground Stc: seriaiNo.: EE \ 72, Monitodng Well No.._[1 W= 3
oﬁgiogx g:z;:\d Ste: S Range: 0 10.&.93! Project: A PL /EBAsco
Bev. top of — é
MP Casing: - Riser DlometeL_3'.ﬁ_‘=_5'L__. Test Zone No
Test Type: R\s"“cn H .E“D Tast Zone Dicmeter: _LBlE__Test Zone hteNOl_ﬁ 366
Operator K Scd\\oug, Test Zone Length (1) 46 [ 902 cwm.
Intial Head Difference(Ho) _1?..7.1;3&_0_1_5.:_‘_23_ inifiol Test Reading () _24:0 pg/
Colculoted Hycrouic Conductivity (k) — Analysis Method worsiey
Aftached Analysis Sheets or Graphs . — Comments ——
) . Test Readings*
Clock Time E:t':“ans.eie Tlg\o 7:;:,;:"‘:":” r::?,gm, Clock Time E:‘r::odw‘l:ne :(h) : :s ;l:sr'r;gtgggm
= I |
14:59:49 I d 24.0 1.0 i
j4:59:59) lio | 25.0 | .88/ | l
15:0007| (28| 26.0 | .75 ] ;
[5:’00:2(, ""}'7 2.7 O - 63 ] 'LL \ N
15:01:02 273 28.0 | S50 | K(.es“‘ Ailz\ n /A
15:61:32, 103] 29.0 | .28, | "1 gn- A€ <HL;
15021l [142] 20.0 | . 2b l
lis:0z:0a] l200| 31.0 | o1t |£,=10edes MH :0-324l= =71
15:08 -5 J';ﬂé’ 31.5 | .074) |4,=200seke. |H=|3L.0=320|% /.|
15:65 36 1347} 32.0 Lol23 1L = l'-r'c_:zm |l d=13.9cm
15:06:16 g3§7 32. | & D=25lem 4
. | I N
S elecded Qo.l—lo..CmE Qle 20Me6.PRo | 2. Klest) =1 6.D[¥1075 c"‘//é_Cc
‘ Qo“g;ﬂ Férlﬂ'lz (o] !
1 |
| |
| |
] }
| ]
| |
! |
} }
] ' —rn

*READINGS UNCORRECTED FOR VARIATIONS IN BAROMETRIC PRESSURE



F = - HYDRAULIC CONDUCTIVITY TEST
=‘ ‘-.l WQS‘H:)O)/ FIELD DATASHEET .

Instruments Lid.

Poge____of
Datum: Probe Type: __E._‘Ei""i" Date: Fc‘k_’ ‘s'\ ‘qqo Job No.: A 50 ' -
Bev. Ground Sfe: - serial No: _EENTZ Monttoring Well No_1W =3
Helght MP Casiny .
cbave Grownd St == Range: 010_590___pu  poject: NESA TPL SEBAsCco -
Bev. top of —
MP Casing: . Riser Diameter__3:8em Test Zone No 8
Test Type: _&——-——-BE-A——"'N“ O _ test Zone Diameter: -2Sslem Tost Zone knterval 2 23’ - 270! gas -
Opergtor M‘W“ Test Zone Length (U "f'7l 1433 em.
fnitial Head Difference(Ho) 9.8 psi iitiol Test Reaang t» _ 2.1 9 -
Calculated Hydrauic Conductivity (k) o Analysis Method Hosesleo
Attached Anglysis Sheets or Grophs _ Comments —
Test Readings® | Normalzed Test Readings® | Normalzed
Elapsed Time Bapsed Tim
Clock Tme min. sec. “fh)m D Test Recdings | ClockTime min. sec.e "fh)m o Test Reacings —
- BTH-HL 1% | 219 . © i “
1:50: 16 l2 | 23.3 .88 | -
p:soigl 4 | ea.7 It :
11: 50509 .5 26.0 .58 | st
1% 50:2) .! -7 27.0 . 48 Kte_s_-\) o 910w v Z\ (Hn
]I : 50423 1 9 | 280 . 38" 8L (R H, WA -
11:50:27 113 1 29.1 ¥ |
11 : 5030 ! 16 | 30.0 17: |6, =2 | H)Fedd-3l.[7--84 |
l:50:38] (24 | 31,0 | .071 ¢ =29 | Ho F 33 -3Lp= -4 |
i:s0:u2) 128 31.3 | .o4l |L=1433km | DI 25:lem
112 So 353 ! 39| 3.6 + 010 d= 3.8em | -
esizzz] 166 3.7 P 1
] ' . KL:#-L) =+ %0 xi1o~H |
| | -
i -
1 i
| | =
l |
[l [
.- 1 1
{ { l ,
] l
i } ,
L ! o J

*READINGS UNCORRECTED FOR VARIATIONS IN BAROMETRIC PRESSURE



et

W N HYDRAULIC CONDUCTIVITY TEST
ﬁ,_,\=‘~ i truments Ua. )/ - [:Tjti

Dotum: — Probe Type: _ﬂﬂ\_’ﬂ‘—____ Dare:_Eeb. 16 1990 Job No:_WEB=-£50
Bev.Ground Ste: Seri No.:_EE 172 Monttoring Well No.__TW =3

Helght. MP Casing .
above Ground SIc:———_____ Range: 0 105000 ps  poject: _NASA- JPL -

Hev. top of —

MP Casing: - Riser Diometer3.Bem ____ testZone No. 1O

( Test Type: St ead Test Zone Diometer: 35.2“-"—"‘_76812009 nterval 55 ' - | 72-'
5 operater __K Seedhouse Test Zone Length 0— 3 7 1/ 28 cm
Initial Head Ditference(Ho) 9.\ psi nitiol Test Reading () _2.3.3 pss
. Colculoted Hycroutc Conductivity () —— Arcivs Methoa — houslens
Aftached Anolysis Sheets or Graphs — Comments -
Test Reodings* | Nomnalzed Test Readings® | Normolzed
e Clock Time Emege‘f?e ttfh)m ) Test Recdlngs | Cock ime Bmhapl.i d‘::“ “fr\)m o Test Regaings
o . ] -—
oy T2sus| P | 23.3 | L0 |
T | %mes: |1 | 23.4 | 99 l
| 9:25:17 f 2 24.8 .84 {
— 9:25:18 3 25.5 .76 1
‘7:25”? g 4 26.3 L7 K (cg_" =+ c)Llléh ("'L:) JHJ_\
- q:25t20 | 5 27.) 8 8L (£, -k g \H, /
9:25: 221 I 7 28.2 XA l ‘
| 9e5: 24 :L? 29.4 22 €,= [sec {H.= 23.9p5 ~ 32|.4,5= =90
| 9:26: 271 12 30.0 .24 t.2lbsec | (H= 121,005 = 32.Mas= = LUl
| 9:25: 31 l1e ]| 31.0 | .8 d=3.8ca|l pDE2SAem
— 9:2¢: 29 1, 24| 32.0 .04 L= Tt28lem | *
9:28: 47 | 32 32.3 01 :
_ 9:28:52 137 32.4 — . l
] j! K P lo f.m[sef—
. | ]
- | |
1 |
} i
L 1
- I l
| ]
- + —
] 1 TR

*READINGS UNCORRECTED FOR VARIATIONS IN BAROMETRIC PRESSURE
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=== HYDRAULIC CONDUCTIVITY TEST

[ 4 -
§ LSt
- H bO)/ FIELD DATA SHEET

) instruments Ud.
. pooe
SUU _ —
— Danm: — Probe Type: __E E Date: Fe Qé___Lz 2/90 JobNo:_ £SO
Bov.CrondSlc:—— - SenaiNe:—£E /22 Monitoning Wel No: L =4/
— Helght MP C .
chove Giownd S~ Ronge: 0 to_S0O oy project: _LVASA I BL -/ EBASe
Bev. top of —
MP Casing: : : Riser Diameftec 38 em Test Zone No 2
PN 4 [4
Teost Type: Ry buA Test Zone Diameter: _3_’.1,——10812009 ntervo! 40 ~-S32
Operator K-S%/E.f./_b_- e Test Zone Length (1 <L = 1707 con
inifiol Heod Differencetioy — 12 #St inftic! Test Reaaing @y ___ /6.6 S|
Calcuicted Hydroulc Conductivity () — Analysis Method ﬁlﬂf“é—\’
Attached Analysis Sheets or Graphs - Comments _—
Test Readings® | Normmalkzed Jest Readings® | N
CiockTme | Bapsad fime & Tost Roodings | Ciock Time Gapsed Ame o Tost Rocaings
—~1 1
it 1532846 i Lt = 44 /.0 :
ysi2p:47 | Lo __12.0] 47 [
T ]
/$:8: 8y | o8 a8l 63 | N .
” . ' L \
|1S:28:59 Jl% _up| .52 Kl = A @_‘J lh(%‘;\
$29:03 | 1% T w42 1 8L 1(3,-4)
/$:12:08 |22 . Wl .35 |
182913 22.7 o %o .29 x4 Set l ¥, |=29.8-20 (=99
Ug:l?,-/, , :!33 T 220 .21 4, =32 sec ; H, E2%98-27|=28
lgaaze | 143 | - 280l WY 4= 2.8 N =130 e
K24 | .58 |:7. 200] ot |L=1303 . |
. 1 ]
1S:%.08 K lal 25| o g
. l |
Fial bressive | 298 o Klest) 241 6 ¥ | foee
1 L1200 A emjece
l |
l |
— i
! T ] 1.
T |
| }
| ! —goTR

*READINGS UNCORRECTED FOR VARIATIONS IN BAROMETRIC PRESSURE



HYDRAULIC CONDUCTIVITY TEST

FIELD DATA SHEET

Poge____ of ___

— Probe Type: _EE_" Dote:_/'_—e-_b__zi,lill___ JobNos 6S©
— Setai No: _EE 1 T2 Monttaring Well No.:___ Nt =4
—_— Ronge: 0 10..52”2__._95 Project: AL AY. ] .SB.’L ,/Esi:sw -
Bev. top of — ) Y
MP Casing: - Risor Diameter @}_-Q,v( em  Test 2one No
Tast Type: RLSIN _Head Yest Zone Diometer: 311 Test Zone rterval __370-42¢ -
N ']
Operafor_.!_«&,/é'f- ,/.@-Mh Test Zone Length (V56 = /707 em.
Il Head Difference(Ho) 13-9_ S il Test Reading (0 __17-9  PS| -
Calcuiated Hydraulc Conauctivity () _— Anclysis Method Huorsley
Stafic Water Levelin Test Zona  —— ft_m pi Comments -
Test Readings* | Nomalzed 2 B T Test Readings® | Normoized
ClockTme | Bapsed Time J:/h) g | Test Reodings Clock ime :,?,’.’d,ec"’ oo oy | Tt Recdnes|
o | |
Wi 2g| |- (7.9 /0 [ “
114t 28 oy 18.0 99 [ -
wa9i3e] o | jq0 93 ;
3.19° 31 loy 20.9 78 L N - o
13:1%:34 log 2.9 Rdd £ (c:{\:: /21 s [‘%J"\ A (u_:
3:19°3% 08 | 23 63 1Bt -
73:19°38 {/0 24. | .55 |
13:19 40 In | 255 45 b=k s L4 =]318~2094 02
3l e | 264 | 24 2=2%e| i o={308-241 2.7 ~
13°19: 43 179 27.3 32 A=38 cn lﬁt Sloles
13:19:51 23 | 283 25 L=l30tal | -
955  j27 | 2. 19 1
13:20 0T (3G | .0 A3 |
s | Tae | 310 088 | Kfesh) 2= 30; 18" cu /s -
J3:20:24 161 3.5 072 ]
| | -
L Pl lredvare; | 318 :
(_i 1 | ,
| 1 S
1 i
| * -
! 1 TI0TE8

el
“READINGS UNCORRECTED FOR VARIATIONS IN BAROMETRIC PRESSURE

N’



= | HYDRAULIC CONDUCTIVITY TEST

r 2\
| 4 A
= H y FIELD DAT
W & instruments (d. ELD DATA SHEET
a4 oo

|

T bonm: Prode Type: £E pete:__/2h 2‘1,/ 90 sobNo: 650

Bev. Ground Ste: Sorict No: L 17T Monitoring Well No.._ Al ~ &
tove o — Ronge: 010,520 " ps  moject. [YASA__SPL_JERASIo
Bev.1opof . . wee— - '
. MP Casing: —_.-. k2N laserDicmetor(d).g.:g_ﬂ'c cm  Test Zone No &
Test TYDG:_R_"S‘:%__@_‘[.'____ Test Zone Diometer: 31 e Test Zone mervot.._?ﬁ»_':}_‘l.@ ‘
_ Operatot K.S./E.ﬂl'jé.ﬂc Test Zone Length (L. 42' = 1280 ¢ .
kitial Head Difterence(Hoy —1:3__BS1 nificl Test Reading () __20.7  PS|
— Coleuiated Hydraulic Conductivity (X — Anclysis Method Huovsleu
Static Water Level in TestZone ft_m pi Comments ——
- Test Readings® | Nommalzed | - 8 T Test Readings® | Normafzed
Clock Trme B;ﬁ:dseﬁge *SR | TestRecans: Clock Time &t'ﬁ‘.edse;“ o Lg | Tet Reodings
& 84548 {— | 207 l.0 l
g:49:501  loa | 2107 .91 |
8:49.52 Jow 3.8 3?5 }
~ | 8149.:54 104 25.0 6. [ \
e ’ \ )
iwr:s2|  lg |3 g0 | K=l Sl AR LR
. |Bi49:s5 ! 27.0 e - BL IT6H-1N
| 8:50:.03 i15 28.0 .3S l
8: & 02 Jflq 24.0 27 |t =ébsed | H=|o-200%F 7.0
T |Asuas 1zs | wo JB |4y =ed] | Hizlno-3004 20
8:50:22 134 | 3.0 088 ld= 38 | A= F:.uu -
~  [B:S0:32 !44 .S o4y | = 1280, !
| #:52: 3 w3 | R0 - i
: | |
‘ Final &ﬁ‘gﬁr 32.0 ~.- M{Q’“ - gl/" X ‘0-"1 CM../SCC
i i
- | !
| 1
— i
. . 1
T i
— — ]
J ' /078

e
*READINGS UNCORRECTED FOR VARIATIONS IN BAROMETRIC PRESSURE



.‘?—&A:‘—i HYDRAULIC CONDUCTIVITY TEST
- a i MSTDO)/ FIELD DATA SHEET

Instruments Lid.
a4 ool
Datum: — Prove Type: __ 2" Date:_/eb 2‘//40 Job No:_BS8 -
Bev. Ground Sfc:__~ SerctNo:_£E /2L monttoing well No.._ N =&
priulpsihre S Ronge: 0to_S20 " pd  project: VASH T FL 7/;5_3!?550 ”
s;vé:?&gf == Riser Dicmeter @3:D e cm  Test Zone No & |
Yest Tvpe:_(‘_séj_&ﬂl__ Test Zone Diameter: 31D M test Zone nterval 203- 257
Operator KS-/E.I?JA'ML Test Zone Length (L) 34 = lbhlen |
inifial Head Differencetio) — 13-4 PS) Infticl Test Reading () ___ /8.4 PS|
Colculated Hydrouic Conductivity (k) ———— Analysis Method Honesles =
Static Water Levelin TestZope f.m pi Comments —
' Test Readings® | Nomalzed = Bopsed Tme | 165t Readings® | Nommaized
Clock Time El:u;:ec:e'lig\e & o Test Readings | Clock Time ri\h. sec.e frfh)m o Test Readings et
0o | 1
o 3538 |- /8-4 /.0 I -
155317 loz /9.8 90 I -
13.:53:20 16 22, .72 !
13:63:22 j0? | z3.5 43 l B -
pissize | L | ess 43 Kes 2 (3 (B
/3:$3:28 13 | 26.¢ .39 TN -
3:53131 6 | 27.3 .34 I
I13.3:3¢ 1!/q 28.1 27 hir2 7‘ Y=l28-198 s 2.0
13:53 %39 (24| 29.2 49 |+ =24 [ H2=l218 292 |=2.6 -
12:53 148 3|00 a3 Jd=3ead 1 Bl e
13:53:5% }H 2.0 060 = ¢4t o ! -
13: S444) 156 (3.5 022 |
| |
g Kest) = 1264 10 cun free
 Fival | 28 ]
! | —
1 |
! ]
L ] 1 o
! !
4 } -
' ! o7

-
*READINGS UNCORRECTED FOR VARIATIONS iN BAROMETRIC PRESSURE



=
F = HYDRAULIC CONDUCTIVITY TEST
— H [/I/QST bq/ FIELD DATA SHEET
"W A instruments Lid.
- | o
- Dotum: — ProoeType: _ &2 Date: Fe_é__zéﬁ/ {2] Job No;_€S©
_ Bev.Grounaste: _seraiNo: _EEIPL  wMonitoring wet Nos N L ~ Y |
coove Grona Se__ == honge: 010500 " pa  poject.VASA TP JEBASCo
. WP G, = sorDiameter @B p¢ em  Test20n0 No. 1O
Test Type: klﬁulq ”“'.A Test Zone Diameter: 2L _erm Testzone ntervol 121 - 16 q‘
- Opetator K. S. ,/é!e /LM‘ : Test Zone Length (L 48' S1HEY cm.
Inttio! Head Difference(Ho) | 3.7 PSI Initicl Test Reading v __ (3.3 PS8!
=  Calculcted Hydrautc Conductivity (k) Analysis Method Huees ley
Static Water Level in Test Zane # o od Comments —
e Test Reacings® | Normolzed : Test Readings® | Normalzed
R Clock Time s’:zecie'r?e ﬁ(,h) ' o Test Recdings | Clock Time E;?‘s.ed J‘? e 1.éwm oe Test Readings
; | |
lo2 | 23.7 72 l
;bs 24.7 45 !
~ o4 | 25.s 59 i
~ o7 | 282 | .29 I
109 | 2%.6 (29 | Kleshi=| 22 Inlfe
N HT .24 ETN T
HE T .18 |
16 32,2 10 L"=2j24 I =|23.4-23.3|=49
o szl 33.0 o4 T =13sec jUL =[326-32]=2.4
128 | 23’5 00F A 28, (b= P21 ¢
- 14 | 33.6 = [= 14430 l
: i 2
— Flml p_ r&4l_ 3506 . J
l K(est) = | Zoxhé em /s
: .
- L 1
— | i
t |
e ! i
| ] T70T8e

.
“READINGS UNCORRE

CTED FOR VARIATIONS IN BAROMETRIC PRESSURE
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Appendix C

MP System Well History, MW-3 - 2
Pumping Log and Pumping History,
Pumping Log and Pumping History,
Pumping Log and Pumping History,
Pumping Log and Pumping History,
Pumping Log and Pumping History,

.5." ‘-‘-.‘ Wes’rbcylnstrumen’rs Inc.
N &F

.

Sheets

MW-3/Zone 2 - 2 Sheets
MW-3/Zone 4 - 1 Sheet
MW-3/Zone 6 - 1 Sheet
MW-3/Zone 8 - 1 Sheet
MW-3/Zone 10 - 1 Sheet




:.-*"‘*"""‘1 el a4
.‘l‘. i instruments Inc. )/ | MP SV-STem
Well History
project: _NASA SPL_/ EgAsco WB Ref._650
Location: PASADENA _C ALIFORN1A well No: _™MwW -3 Installed by: ER KS

Hole Depth:_ 720 . MPDeptn:_6 BBt well Diometer_2% 74 mes_Date Installed:_Feb. 12,1990
Meaosurement Datum:_1©

Y _7:5"s4cel Dotum Elevation:

| ?A%\TN% il 7 TONES PURGED/DATE. ZONES SAVPLED/DATE. PUMPING PORT STATUS/DATE. PRESSURE PRORLE/DATE
JRanbol T 17D | TedaM MP and inllade all Packers
EB_'!“" 1 Pressuve Peobile of well all measuvement Ports
KTeet Zone 2 61540 679 Pumping Pt
Ca}'u:. elemed #3 cpened. ot 14:47 /éeyz 2 )
iFAa B/m 15'-5.Q‘L‘ clo AP |7 cncn"‘ 3
14492 | j24.29 | Uydvaclc Tale Lest  poam 30"
152.5" KTest Zove 4 reom 3o
\/ p&:ﬁf- Zeone4 -La;,‘ec_.é; H.O
1 L2533 Close. Pumping Port 2one 4
[2.3.09 | H-}s.oé Hydvoulic zukﬁé"v Tg_._:"'
} Og:n fumgiha fo& 2—-6 ne 6 L(-Le._s'&"
Pevaine one é
AN [30.57' | Puves Zone b Close PunPivG PoRT Zoved
Joz2es | | 4D o 9 MP CASING
20:300a| /25,54
w3z |125.42 |zeza
2. 125306 | 20w L9 Fomprate = ART 282818 .
145 O pen Pumping Port 20ne B
K Te 5"' 2one & E‘.s o ZoNER
b 16 fool Sl - /30.55' cLose porr  87R" Yo 7.0 | %6 movement
308 12.(.55 Hwd 'a.u-\'___g_i_higv*'y Test Add H. 040 casing
| F=24 12621 | - PP Sevcen @D Fone B
"9¢4O e ofp ?.mr/»g ﬂw*,.;_n__;-buc-lo [ e an TS
%Sz /21,8, (Berons 74 cavue
&w/?o 200 Finish pavei O detel 277
129300 13234 Cloce Paasping Mf ) _
%@Lh_g.aiyhs;d Add H. 0 to casing
| 12338 niyn K . v
g 12333 13:48 . P Sealed t Zone
, 123.32'| 152 T
f(.hl]w 4l.5q' Cc&;\é Elucled wt"l\ ”D a..”-u; Tes W“'L“' F@L‘LO/,D




- "-ﬁ
ﬂ.

i ‘- Sm*goi_g_
= = /1St )/ MP System
Vg, RSTUMeNIsinc. Well History
project: __NASA SPL JESasco weRef_b 50
Location: PAsASEVA CA well No:_hw-3 Installed by: £6 WS

Hole Depth: 720 £t MPDepth:_b88 ' well Diometer_7% _ /<4 “sse Dote Instolied:_Feb 12 1990

Measurement Datum: Top_ o 18" s steel _ Datum Bevation:

DATE eJEPA;g?TO ?:TTSJO COMMENTS:

EBELOW MP | BELOWMP | 20ES PURGED/DATE. ZONES SAMPLED/DATE, PUMPING PORT STATUS/DATE. PRESSURE PROFILE/DATE

START FINSH ZONES K TESTED/DATE E1C.
rtLZ.lz‘b 4154’ [BZJ[' vel ' ailed down below 2one Levels ‘
fesz)fe Ser__of  Rum fressvee.  Reaoies Taked i Mowmoriis Aup A Fones.

ko - NS e Bun Peessupr.  Kestines Towe
_@Z?ﬁo /bl M_M derrvirs At Zorle IO
fes 29090} 44155’ Sammin e Arviry AT FoNE 8
#%5.32" | Sampemge Aerivery 47 Zone. b

Marcr 1o /65.2 ) Sambowe Aderwiry Ar owe 4
PG 166.37' | Samecide Aeriviry Ar Bowe 2
Mae 2/30] J6b-31" /ﬁi-ﬁT _iwwcr/wry Ar ZoNE 2
Maslgol 167.8%'| /47.87 | Ser  oc Livi fasssuee. Reasniss Tan 1w foumass @mﬁm




*

- L

o -

E = Wes1boy
N A& instruments td.

-

Client:

PUMPING LOG

NAsA SPL /E8Asco

.Project/Location: PASADENA cA

Borehole No.: MW -=3.

Drill Type: _Mup RoTARNM

~

Drill Fluid:

BEnTONTE MO

Zone No.: 2 il

Hole Size:

77/5 " M Korarey

Elevation Head(wrt 6.S.): ~—

Recommended Minimum Extraction:
Date/Time Pumping Port Opened:

——

MP System Pumping Ports

Job No.:

Technician(s):
Date:

/4

ws-ésd

K.S. ER

FeR. (2 1250

Baro 1> Feobver =

DrisPacr

SvickK—6€(L

Interval Length: ScREEN 450- 660’ ges

~ Interval Depth: gAND  415'— 6797

feb i\ 199 i4:47 Closed: Feg /3 /9% /3s30

Pump Type: A LIFT (VoG eN)
Pumping History
Date Time gz;:zg Cut\:;g}z‘t‘:‘;ve - Pu;lg:relg AH Comments
(b |iGiso | slad -2
Iéﬁo 840 Bae ‘ C'ouay Ligrt BRowN
506 | 89 164 16.5% oH 7.t Se 610, abed
74 234
16:15 | 84 314 . 1g2°c pH 2.5 Se 00umhk
2o | af 404 24 [fein |
25| 90 49l 16.9°C oH 7.6 Se 600 mbsh
h:28 | 82 524 slightly Hasy
1632 98 94
/6:36| 8¢ 7 44
4 XVA _
It-45 ] 1ok ‘7?2 7% ;%-“::r 55;1"&-».»\
_E_J:U/?o 67-'7—( 7/ q 9 (\ :%&-A (UEs DR tinG Mud) >
2:251 9d 10% N—  —
-:30| 84 b \
&l [24 Vo _orky [(Beun) |
BL (22 Yeey Meecy  Brown/ V
‘ 5& 140 Viery Morey . BRown '
8051 84 148 3%S | VY Meary »BRown pH:2C /3.2
(=¥ % 1&€
8.9 i 1 £S5

Apparent Transmissivity: ¥ =



& - |
-m
& = /QSTbC]}/ Page 2 of J
W & Instuments Lid. Pumping History
. * Volume Cumulative Pumping et
Date Time Pumped Volume Rate AH Comments
Ehink| 8:22 7)7 | 724 2 one 2
gzal 84 lgo L
8/ 198 % _
e4s 8,@ % _HARY( LI KT ERywn
% g&,q 5£_ . i PERY Dt .&':vﬁ‘/us&;?f/‘u.:ﬂé Aletd
A 50 %Z
Mre <| 554l | 307 | | 2 28" 0oom Kim
[30 0.54 /ool
] ‘ | :
| !
28" »
S0 Fres 7o ar Sraer] 7:2?
[0-02 l28"=17":n" L 2ot 120\.«1( TRALE. A;vb.
3 wa
= +200aks JUS, Temp N3¢ pH 8.0 a3lumbo
10:33 | +6" Sloudy
| tllgals Uee. Temg 74¢ pHP.0  430umhbs
Ve & i Sa.!-im'lzs'/#¢ ~
[(: OB+ 5.5
‘+loqu‘.s Temp (7.6 pu 8.5 420, pedibs
Re. c&\i\)'a‘\ (A panz-‘uw__ﬁH=7. 9
E wo Barrg ’
Skt 11:37 In.020.58" [Lrom Zim ot [baveel
n:08 1 o21.5" | Lrom vim
8= !5,&;(5 TLm& 3.4 'o” A 47—'7‘;/4»\“5
. o le uelg
12.:45 | H.0 I'L”Dvgm g;ﬂ'\ ﬂaﬂ.}l
A5 = 18eels
— —_
l




{ -j"',' I/I/@STbC])/ PUMPING LOG /|

N, [STuUments Lid MP System Pumping Ports
Client: 54 TPL Sco ' Job No.: WB_&50
Project/Location: BisamgwnA . CALrrosnIA Technician(s): gggzs [ M€ Baous s
Borehole No.: CMw-3 Date: fER /350
: . 7

Drill Fluid: smwp RersRy K=-57"

- !
Zone No.: 4 . Interval Length: 29
Hole Size: 2% " Interval Depth: a3,
Elevation Head(wrt G.S.): —
Recommended Minimum Extraction: —
Date/Time Pumping Port Opened: fz8 /3 90 Closed:  FoL 14 1450

V4

Pump Type:  Air Ll

Pumping History

Date | Time gz:‘;gg Cuvg]lmve - Pu;lgégg AH Commem‘.i3 .
&B /3/70 3s 5/ /440 4’ Smear 31" o =P, ofladper
/ 4:)0 //;‘,{ |4 o o ' Mazy ] g
| _ oH 2.2 T /6.3°C/ %0 i)
. Lierr Lo
J 445 Bl rean ko,
£ [4,/70 Z:Lum ’ SR Lo 1ass
284 90l im _
29, ._ Ceovdy , LisHT BRowN
B0 _g,ol - ph= 6. 154.- PV s | NDvaia @avve.(
e 161 +4l S .
B:22 |+ 7/( My Beoun Yery MubdY
ez7 [=47.4 | (b o 241 L, o Kin, ey Seaiy
8:36 |21 Loembioe 1 Dase P iy bty
LYy ] BB, T | i e
.07 (13" v : VRIY » Lot BRowas
M phe 7.4 %= 388 Ir3sic
§:37 | 7" ot | 1S+ 1095 3110]  Baws Bamel] ey, L16HT Erown
JE Ho+818 (‘M'I) Lrowr Browd
1015 Po0gT e e A4 &« 390)r% /4.4 4"::,:4;‘541«, re izt
10:35 _*.qz oy N i VA JoksT PRICYP ANTHNG
+44 (T cnll CLonoY, LIGHT BRown -

Apparent Transmissivity: T =



- RO e

g’ ‘?‘._ WQSTbQ}/ PUMPIXG LOG ' -
- .~

instruments Inc. MP System Pumping Ports
- Vi
Client: TP | EBASCO Job No.: wh 650 N
Project/Location: Aupe,s, (huroruid Technician(s): e /4.5 /e Boow s
Borehole No.: /'/Iw - Date: JZzg /#,/9%5 =
Drill Type: - -
Drill Fluid: - -
/
Zone No.: A Interval Length: //é
Hole Size: Q7! /- ~ Interval Depth: 2g-3¢ —

Elevation Head (wrt €.5.): —~

Yt

Recommended Minimum Extraction:

Date/Time Pumping Port Opened: %2 /4/90 Closed: Jo:20  fFol 1c/%0

Pump Type: _N.reowenm Lier § i~
559l barrel .54"/U.g. oal.

Pumping History

Date | Time 1\:‘3,3,:23 Cw\r;g}z;:ve P ut;g::g AH Comments
et 3:40m - 28 “mra mndbe 75 Ho|
I\D" i 9{‘/7’”' ﬁﬂg% Mr-Z/; 5¢'352wh’/3-5 AoRYY | Loy T [Rowh .

-50p.m) J54" T2 o, 8L bhe?2, 5c: 30 A28 MRy, Livr Brown, | Sed
(B15/% | 72 2 laml 150 fim . -
' 2:5 )7"2_@&‘ . Nucky
817 (Sed) 45" lRim oh 7.2 &l 308 [T 13°% _
g:2¢ _ {+4f = cloudy
a-32 |+2.€ pH 7.3 51280 | T 12.4°¢
9:37 [+74 Less Clowdy -
G4l {+5fd %R ol 7.4 SLz87|T 3.6 TRaceorsur
9.1_2___-”{9».1 L‘O'Eg&m Q/ouav b
- pH7:3 s B9l Tl 9%
9:36 46.533! 20¥eT4o@im ClouJ¥ TEACE OFSILT —
bl 537.€ gg‘
— \w/l

Apparent Transmissivity: T =



i —=e

\!‘:

\ln'."':i':' |

N viesioay

instruments Inc.

Client: _NAsA SPL_/£gAsco

Project/Location: PasaDENA ca

’ll.p!

Borehole No.: MW-3
Drill Type: —_— -
- Drill Fluid: —
Zone No.: ot
- Hole Size: gl

Elevation Head (wrt 6.5.):

Recommended Miniinum Extraction:

PUMPING LOG
MP System Pumping Ports

Job

Ne.:

7

650

Technician(s): £Z /& <
2,24 (/10

-ate

Interval Length:
_ Interval Depth:

43/

22 =230/

Date/Time Pumping Port Opened:

J1-45 Febi§ o  Closed:

Feg 16 /60 Bo1t

- Pump Type: /A /./f':L
' Pumping History
. Volume Cumulative Pumping
| Date Time Pumped Vo lume Rate AH Comments
feb!S/eo 112:20 ‘é( 19%" Td@m é
1204 L%gh 15 "z"To%[b 7:/7'{2 £‘=.Z-Z,55362 JZWDY,L&?:_JZ/”INGR S epiament
/4‘00 q”‘b Ria T=172.0 PA é"{. SG 373 nuvkx gvo«»\
14:29 "okl Z%Dacds IT=47.0 ALl Sc|358 hukd Clondy
43 | +4d r=16% PhAl Sc1368  Clocdy
1437 1 46 4
sy | +9.4
J4:46 J
(447 28'T0R
15200 |2.5.1 2 4"pun T=149 Phl7.0 St.272 Cloud
[S20 {7.50al 29" ToRMM
46 44/
(VY]
\

Apparent Transmissivity: T =



WQSTbG : " PUAFING LOG I/]

MP System Pumping Ports

Client: A/A.SA JPL. /ﬁs,q.s/,a Job No.: ééo
Project/Location: }a;bwg, & - ' Technician(s): 52/,(5
Borehole No.:  —ddw—a *ULJ ‘\g Date: Fe 20/50
Drill Type: —_ /
Drill Fluid: r—

Zone No.: y/e; Interval Length: 37 /

Hole Size: Q! ~ Interval Depth: _ )<K'-/92/

em——

Elevation Head(wrt G.S.):

——

Recommended Minimum Extraction:
Date/Time Pumping Port Opened: fEE lo, 1990 Closed: /b 20,1440
Pump Type: N dveee. Goao it

Pumping History 55 gallon dvum 5" fpal
Date Time gz;:zg Cur‘z;g%‘a’;;'ve Pux;gégg AH Comments
! gi,:,o;’i’:'o 7571 128" JoQim g '.-f.dl“s‘j;r&' Hlor e ine e
gill 128" dogin C lowdy
8:24 |avtotin 7.5 02l Mi3ec 5 3sthwhe {Mieky GrerBron
— Ho.6
Qot 119 Tokim oH 81T S BY0 [3.2°C Clovdy
— I Tvace o@§' 4
42 [\ah"Tolim FH 817 Sc 4404 mis [1~14.0°C  Cloudy
Less <i M+
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Appendix D

MP System Well History, MW-4 - 2
Pumping Log and Pumping History,
Pumping Log and Pumping History,
Pumping Log and Pumping History,
Pumping Log and Pumping History,
Pumping Log and Pumping History,

Wes’rbc)/ Instruments Inc.

Sheets

MU-4/Zone 2 - 1 Sheet

MW-4/Zone 4 - 1 Sheet

MW-4/Zone 6 - 1 Sheet

MW-4/Zone 8 - 1 Sheet

MW-4/Zone 10 - 1 Sheet
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£ 5 Wsiooy MP Systemn
V instrurnents Inc. Well HlSTC)ry
Project: __ NASA __JPL - JERAScO WB Ref.___650
Location: __PASANENA _CALIEDRNIA  Wel Not_ Muj-ui instolled by: _£2 /K.S.

Hole Depth:_6.05 ' MPDepth:_5437' __ wel DiameterL":/L"_gh_d_ Date Instolled: _feb . 14 /9

Measurement Datum:_%F__gk_MP_sricx-ve . Datum Elevation:_
4 e Tme

—D—AI-E_-W BEFTHIC | ComveNTs:
BELOW MP | BELOWMP | aoynes pURGED/DATE. ZONES SAMPLED/DATE. PUMPING PORT STATLE/DATE. PRESSURE PROFILE/DATE
START FNSH 2ZONES K TESTED/DATE EIC. _
PZYAL 3ld0' | MP Casme  lowsten wre sty -4 [Bis sl seom G.5.)
[QQI/% 3143 Ao Mt oersRs WEATES o MW-L
I | 24’ | 2995'| Ser_or Ressors. ResowbS Tivey w Mowmoome Avs A Zowes
fz82] |Z5/.03' Snm.mwakz' Pocxer. Seac TE ST/
fEBZZ IPed &pﬂ[m/& LRI Tk 2L, Lovber Locme //;.AQ___T_".EST"
F&bl?, |(?.9‘|‘ Cesirg  eloesat “3 LBQ‘ g.* Wi2o AM [5‘9“5&)
2.6 [1=z4.99" ”uéJmu‘l'c I.Je“'"“_ Tecd  Lider bailed boles oudsite Yrossmednl  lege]
L2236 14,98 Tes_.leA bo‘s’cL'-L-')—C ’
O’Qn. (ostne _elomenl * 19 (Zoae o\
K-Test  Zone % ~Fvmar Tont &
Feb 2 h ' Close Pot 2one ®Y Hydraulic T =p\'{-e5wl‘/-!¢5+ ok
/34.85' KTQA’ 2one 6 . Pavae 2one 4 S Clgse Bovt 2ose b
Hydvaslic Toleedy Test '
KTeet Z0ne?8 Puvie Zone 8
FCL)‘/% Close Egv'l’ 2one ¥R
3.9z | j3l.88
@&ﬁ"‘t (@ 8:26 H\!Avawlic, -rul“V‘L! Test
I3l38@£'.36 S-  Pumting PorT ;é CLosed
fe 20 L Tesr Zow Pupll Reng lo , Ltose PP ,J
PontGe IO ‘
(4895 L usy _wTerme P (a3 of Poswana Cry 7a0 4lamR
Miry 152 bescure  bolile (resr Zeves  omy) |, Saneis Bovs &
| /42t0’ Taom__10P_oF Temb Mp ﬁ'é”gs_ggé Mippe H69
Mar 3 1147.70" | /4812 |Sampee Powe 6, Zowe /O
M (48,20 PT W 184" kEO\Ic Coodee B0 Yop cou i n ?z:‘-:::l“t?_.
152,19 Casine Sl 1,00 above Ceuder o Top Cougling
st Prolile oe Well v
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£ : [/[/qu;bg)/ MP System
Ny, 1Strumentsinc. Well History
Project: _NMAsA =PL WB Ref:_£50
Location: ____[a5aDeuA, (aiForn 1A Well No; _Mw-4 Installed by: _££/K$

Hole Depth: 605 ' MPDepth: _547 ' _ well Diameter._/2/ /4 treer Date instalied: /£4 76 /7o

Measurement Datum: 1P _oF MP_ Sk:ve AT Datum Elevation:
‘ e T
[ DAIlE | DEFIHIO | DEPIHIO

WATER WATER
BELOW MP &g_.‘” MP | JONES PURGED/DATE, ZONES SAMPLED/DATE. PUMPING PORT STATUS/DATE. PRESSURE PROFILE/DATE
STARY 2ZONES K TESTED/DATE EIC.

Tm k.
COMMENTS:

A“ ppo.r-(-.s C—\osa‘s. - Su-& e.onp‘c‘-e.

e

ﬁﬁ@_};ﬂw' o 8145

QA —re&'l' otl _Q_A Zones . bng ﬁipl’.w. seuthe.‘b...s

J?[O:SZ

128.25"

End o-GTe.s'L/fM UMPTEL LEVEL  pasSibh MO Faikry
FROM __70P _pr __TeMporarY MP Casmle k/1.9’ ABove  MIBD L.

or _ Coverine NumBeR ﬁ?}

e
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- - PUNPING LOE
§ 3 WM QSTbCI)/ MP System Pumping Ports /1
W & Instrumentsinc. ys umping
4 _
‘- |
Client:  Absa gPe /emasco Job No.: WB 650
— Project/Location: ,P/I;SA‘DMA ol IFoRNIA | Technician(s): &e/xs
Borehole No.: N - 4 Date: Fes 23 /G0
Drill Type: - ’
Drill Fluid: —
Zone No.: 2 Interval Length: <2 ’
Hole Size: 2.0 _ Interval Depth: 480 - €32’
Elevation Head(wrt G.S.): /2.5 Cloged by measusing diffesential wovement
[ : . 0. Taol gkw# 3‘/: o
Recommended Minimum Extraction: - ed 134
Date/Time Pumping Port Opened: /28 22 /5% Closed: Fel 22/995 ot 1220 A
- Pump Type: HrRoeed s LigT ' EDverpr ™ 210”7
, ARiing T 13707
o 55}4% dom  0.54 /;‘J fvs) Pumping History NrRoGn GuwsTanr Ressvre & v39pse
. Volume Cumulative Pumping
N Date Time Pumped Vo lume Rate AH Comments
&523 7 Bbou . , 27 s Dom = 3) " mum P
4 7:% | 5.5 (7941 4 CeeaR 28" 2w find].
8’-0?4-0 242 R om /.5 . 1E leceae ,h ‘8-03{7""?& 2 6200ah o3
83C | 21" wom B | 75 not vty 3 |CLEAR e 774 T HE S gonalhes
. 1:0F |Ip" gou b Z?-"'i&ﬁ i ale28 7ER° Seesez,
. Nt W 4 . I rd
9:3s i’ w 7.0 3_4 sufge ".’7Jg =63 7:u.8 S;:liq%m,a:
e  —A. TR /Vv-x‘roju les,
940 I Frow Bin] 370 44l
. " . ~N Shiydly
5 040 18" hom Hual HEB. | aal MpYfeibor ph 2 B2E 7319, T, Se oDk
L%‘}\L* go.1 s_gJ ‘ { (3
‘ 020 121 %" Fou finl bo_20h" fna Al
- 0:% | 13%h Fel fad 631 3&1 Clear phz810 72 194 Se Ho0
- Fodvaelt Zx:é/’ucé it barkll| woter  houd uz.gtl’
| 7o 113498 s 1220
- _ No llafes Leded U349 o 12:3L

Apparent Transmissivity: T =



=‘r" "';- Wes'l'b PUMPING LOG ‘ / -
W & instrumentsinc. )/ MP System Pumping Ports !
>
Client: _yasd  TH JERASco Job No.: _ (B 4SO ~
Project/Location: _PAsdnsnd  [AL1E0RNIA Technician{s): E£&/sm<
Borehole No.: M - & Date: Feb g;/?& -
Drill Type: —
Drill Fluid: C — ot
Zone No.: 4 Interval Length: zz’
Hole Size: 34 e ~ Interval Depth: 2 g’ —
Elevation Head(wrt G.S.): —
Recommended Minimum Extraction: _— -
Date/Time Pumping Port Opened: /4 -5/,, Closed: 72 am. e 24/%0
Pump Type: /Wl'&‘b\ bos Left sma 4— e mP T T Habis e
| & 0.54" Jaal e\ 4m wMHZ% el ( S 8:2:
-~ , S ] YDRA LI TEAT (841 Dowa “
SS qul dnwm /3¢ (U- Pumping History - ?;‘@ .D D . I;gosgg___?a
. Volume Cumulative Pumping
Date Time Pumped Volume Rate AH Comments
. Feb /1 223 [ 28" bue K -
- 2:59 L1734 o o[ Ahed, pegon Thus Sesal i~
B MY W W3S =) ' ( @od,, $h=B1C 72210, S = 40 lumans
3'-5‘! 7’2“ 13 Y EZJ&‘ ' MS‘H‘ { ﬁg:d §( “, é_ny_—: —
4.05 i cbode bz &ve 7"203, Scodpl o mek
hiod " w v Ishit-, fecy_elovar
:i\ 27% W w St A‘h\ ”AL\, oh e‘h 7= 70! 1 S>3 Lmohs
<.oz |11 how |S76 ja\ env  phzB2) T= 19,1 Sz 3Vt
Si24 s u ulgso 5,_,J Joor paedld T=13 Se= 289

Apparent Transmissivity: T =
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i' \E .V V-‘Zs.‘DO}/ PUMPING I:OG _ i /'
W & Instrumentsinc. MP System Pumping Ports .
-
T Client: ppsa TP fEBAsG Job No.: 4B S50
. Project/Location: 4 Pasapens . (A . Technician(s): Es{[s/pdc
Borehole No.: -4 . Date: [EB 24 [90
_ Drill Type: p— ’
Drill Fluid: * —
_ Zone No.: A Interval Length: 47/
* Hole Size: Tt Interval Depth: _32:/-249
Elevation Head(wrt G.S.):

Recommended Minimum Extraction:
Date/Time Pumping Port Opened: ~Giaa. ngti/ga Closed: [2250 p.on. Fin 28]
i 7

- Pump Type: Nemoses Ler = 3 gaverone v 210 , Aauve T /70, .
Liost PP = i iTiAL  MeNSHREMEST Bz

= Fruk, Medsuramerr [ 7,"Y

ALf'i - EBGS:. STAFF TARE T, S¢, Pl\ Resoings Pmping History o Yok Tex iy 4 8?2_'
i &b, " Joa r(é\ = j:q Pg... S /3‘1}5'}5.&:
- Yolume Cumulative Pumping
_ Date Time Pumped Volume Rate AH Comments
| for 24 | 7:55ma] =0 = Y VN
- f’ ,D‘OS 4}‘ 2.' Fﬂ.ﬂ k’M #‘.e $\ I :’vs.‘r;(;“bb";‘sf'wj‘/’:’ ?’:’Y,‘(‘w
L ' ) ' Lpht 7.3?,7’% /‘7~4'J.$t.= 282 4 j,,
. \ byt Qrpernn/ o
036 1t u KXY g,.l cowdr  ph=791_ T:208 Sc=391.a).
(=) ) Townd 1
fnox 12w 42,0 aa . clonde, f» 754 7204 S+ 340, mlos
. N “ L —t
wiy? _l2s” Pusap plru
b /137 2w h $1.4 aaf s/ 12839 720,80 Se s 363 uadis
- ] » a p
j2.01  Ju®" £3.4 éal , lea sh+Z218 7=2. %2359 4obhs
- -8 |6 " 779 JA’ i loaw 35:7-‘77 7221.S Se:3%u

Apparent Transmissivity: T =
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Westba

4

" Plia ING LOG
MP System Pumping Ports

Interval Length:

instruments inc.
-
Client: _ M4sa JPL// Ssd5¢co
Project/Location: 2asahevd , CA.
Borehole No.: My) — G-
Drill Type: —
Drill Fluid: —
Zone No.: Zout B
Hole Size: AR

Elevation Head (wrt G.S.):

Recommended Miniinum Extraction:
Date/Time Pumping Port Opened:
Pump Type: A//fzoéa: Lier ~ " ‘Eoveme 73 210’

n—

Job No.:

Technician(s):

Date:

I/

WB 65
e:/&s// (ome.

Vi3 24}/ o

~ Interval Depth: _ Zomo

1. o Fra x""c"‘

~Closed: F«dDau. FesZé/?a

41&1.1;15_ n /70’

C‘fi’_ff_ff ' &H“Cwswc 84 Lo Hoath ke T TP MP [‘5 TeMP, S/u\

Punping History om0 s, Uy R
: Tume Cumulative Pumping /157882 835 m seager
Date | Time ggmped Volume Rate AH omments
e 24 | 7-30, .| 284 » R Beam Forame
2.5 0m| 23" 7o Rum 93 4«] m:d ph27.2¢ 722/ 3 gcc ‘L‘.z._d
35301»/1 ) a ' 7 Lt Zl,3vggﬂ. obe '}.s4.H’.—zo.o 5L,a:w Hazy S .= 5% L.
$pm | 12" ol 120.5%al : Stigyry Hazy e ;’;LL?
4:39 7” ToRin {40 a4l Very Siionr Haze -
490 N ph=7.83, 77 /98, Sc= 554untidd
97 —
XY
 Stppnm. 32" n rm ) phs 276 7229 S.: 59% ls__
5;3;,_2_,,,__2_6‘" To Ry CLEAR Ph: ?-75/ 7:H.8%T
+8 Z £9 jal . 5"‘%

Apparent Transmissivity: T =
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PUMPING LOG

MP System Pumping Ports

I/l

instruments inc.
-
B Client: p £ RAL Job No.: WB 4o
. Project/Location: Ycudons Clidhyma Technician(s): £./4wrave zs/pﬂ,{c
Borehale No.: Moy ) Date: 2 .24 /m
Drill Type: —
- Drill Fluid: —
Zone No.: Zn&. * )0 Interval Length: 48/
Hole Size: Rl _ Interval Depth: 13| ’=/59’
Elevation Head(wrt G.S.):
- Recommended Minimum Extraction: e
Date/Time Pumping Port Opened: 24 2¢ C]osed' /- 2,“. j Fez 26/%
- P Type: Cuw 5% A fesr ADD 6[ o i Oy
ump Type: MNitwoeew GAs 1167 6 * 5;::& 3:;3" NN oW Fuauﬂ
R . . 2 ! 2 1a0FE
. 559&.\- clvuw\ ‘UQQ“‘/s"f " lep'lng H1St°r! W B0 Seaes.
. Volume Cumulative Pumping
| Date Time Pumped Volume Rate AH Comments
btk .30 122" R ,.
e 10203 | 25U " olinn i B R
70:22 | 18" rogim f" i 25 m ! Cien
b 1045 . OVA [ubwc - N > Kiex (’d:n‘g‘:g'
1ot |ith'n bm. (H 234 11k Se |40 qumbas
o '/—46 és/4 "ra e',/\ ‘fé.? vs. GAc
| 12200 | 4170 Emery S5aed pavu
- +9£
-+ YQ
- n:32| +94 £S5 aal
. ~J

Apparent Transmissivity: T =

v
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Appendi

MW-3 Piezometric Pressures/Levels, Field Data Record, Feb 12,1990
MW-3 Piezometric Pressures/Levels, Field Data Record, Feb 21,1990
MW-3 Piezometric Pressures/lLevels, Field Data Record, Mar 3, 1990

r‘.'. ‘?: Westboy Instruments Inc.
. K

N 4
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PIEZOMETRIC PRESSURES/LEVELS

& =
- =
—Y F )/ FIELD DATA AND CALCULATION SHEET
W & Instruments Inc.
v Pooo_ldi
Dotum: Pressure Probe Type ELELTR epote: /R 12,7990 __ sobNo.: 670
Bev. Ground Sfc: = Serici No.: __EEJFZ_____ Drihole Noi__ W =23
Height MP Casi
obg?e Gtom%w;fg- Ronge: 0 to_%2e___ps .  Clent: Nesa @__,/ EBASCco
Bev. top of — .
WP Catng: . Weather: 4822, Suwnt¥ _ Casing seeftype: 1P = /.5 "
Ref Bev. .
s&eeglr ec?:siehg:e v Barometric Presswre: 7~ Operator: £ fe, / K<

Ambient Recding (Pressure/Temperature/Time): Stort _.L_Léz#/ﬂ_ﬂﬁs- E 2 Finish 2 i / Za: 2-6/// 45

(oumr___ ZeRoed & wr o8 HO fromp. 2 wip .

port Valve, f - Fdd Pressre Readings Trans. Time., | Press. Head | Piez. Level
::;g,vowe&:z g;z %L;;:: é.::r; Ter:('p.. H:M:S Out;icfemPort. Ou:ic:‘e ,:on. Comments
~17L’ /s (AR
~+250 7" g Gele
342 O Mhs Caihr
~558 " ™ i Lok
~t49’ 5™ aps (og4_
684" s Lo
//@4\ £68 ,4 ! /5%. 1 293 |/v-/8
(668) 157.2- 297. 9 |1g:2 0
$7.2 277.7 1022
1522 298.2 11027
/57-2 _1228.31 /6. 3¢
/522 Jo: 35
72839 10=36
283.8 /0:3623
253 -8 10237 45.)
/5%2fs| 778.3 |/o=30
2 L53%6" /50.8 Jo:42:30
(653 23%7.3 fo<43
2313 [p+4¢
£39.3 2939 _|/0-45 ]
200789




= PIEZOMETRIC PRESSURES/LEVELS ~
i i WQSTDO)/ FIELD DATA AND CALCULATION SHEET___

Instruments Inc.

\A

N 4 Powi—_o:_l_-_l__
Datum: Pressure Probe Type é E Date: FER 12, /790 Job No.: éf O —
Bev. Ground Ste: Serial No.: __ZZ 1P L Drithole No.: M) = >

Height MP Casing —

above Ground Sfe:——_______ Range: O ro__.{_cl@__. psi Client: __.AésA TFPe [ Empsco

Eﬂgvé::ng . Weather: Stvay Casing Ske/Type: A C mp
theef:lreg:;gze v _ Boromenic Pressure: __ — Operator: EpT/ .4 bt
Ambient Reading (Pressure/Temperature/Time): Start 292.4 2 Finish 1R.9 / 292.6 7/ 14
PDoertp\’/hal*\?etﬂ; o’sn Elev. Meuws. Auid Pres\;g Readings Trans. Time. Pre;. Head Piez_. Level
From From 1'f;:«;,ﬂ»m inside ot sj o | re de Ten‘zp.. H:M:S Om:de ’:orf. Out;acfe r::on‘ Comments g
Log Caoble ‘ Casing | Casing | Casing
Z(Car]) 237-3 /32.8
1.3 {2978 /0%, -
w |3(en) 633" /42.0 /94834 ~
(63 2554 297.7 | /0=49 o
258-4 #: 50
258. 3 [o:51 6%.0 -
}42.0 /92 .0
256.7 05/ %o 200 4 envaral
Z56.% Jo=52 -
J4z.0
4 15517" /0.4 297.¢ |/0:%:30 -
(558) ’ )B5 797.2 |0=5%
/786 2758 -
/78.6 [0:59
/96.& 2%.)] | Vo0 1317 =
VIAA /)=00:3 0]
e | /98.61/09.¢ | 2756 2‘%4[77;/»%4 —
- Isle)| 558" 1009 e
— ) /9.8 Jf05
f16-8 295. 41406 25.8 I
) H9h=30 1.




ouliiee.

&< PIEZOMETRIC PRESSURES/LEVELS

& =
— =
wu y_§ )/ FIELD DATA AND CALCULATION SHEET
- & lns‘rruments Inc. -

N pove 3o .
Datum: _ Pressure Probe Type EE Dote: @ 2, /7% Job No.: 4..,(0
Bev. Ground ST —__ Seriol No.: 5[ / 77: Drilhole No.: Mw -3

Heigt MPCasing 0

above Ground St Ronge: 010500 ps  clent: __AhsA__IPL [E£BASCE

Ed%vg:g.\g‘: — " Weather: gun.vu7 Casing Szeflype: 1< 4 /t'/ /
geeler%n::‘g:e Y — Borometric Presswe: .. ——______ Operator: [ £ / £
Ambient Reading (Pressute/Temperature/Time): Start 2.1 /4 97.4 //0 02  Fnish \'S Q / 34826 / e
P%nep:’horvoel'vl:?:‘ Elev. Meos. Aud p"_”““;ﬁ Readings Trons. Time, | Press. Heod | Fiez. Level
From From Port nede Outsae | reide Temp.. H:M:S | Outside Port,| Outside Port, Comments
Log Cable . m Casing | Casing | Casing K w.m f.m
5/ 08 en 008, 1) 266244 2 rsvam
/75.L /0715
/95.6 1:03:45
/0.8
L 3482 7.1 Vel 3o
(3e') /075 295. 2\ . 12500
0?-5 1/3:0
1076 294.8 |- 00
Jo4f5 [/:15+0 129:4
BN
17.1 Ito 5 i
10%5S Wefg= #5
10%.5)¢ W13 = /5]
%2
7/ep) | 228'4" 3.8 L:fg15
oW /3.5 2
Jp3-5 294.) | N34
/63.5 I-u4s 1191
/3.8
13-8 5223 M4 wazsond
102.6 /=23

102-8  13.6 =24 . o



F = PIEZOMETRIC PRESSURES/LEVELS
_ =‘L i K%%\LQ&O)/ FIELD DATA AND CALCULATION SHEET
- - rooe P-4
Datum = Prassure Probe Type £LLERIL. pate: /2, /790 _ sonNo: LSO -
Bev.Ground Sfc:__ = SerialNo._£E£1 T2 Drilhole No.:___ MW =3

Height MP Casing
obove Ground Sfc:————____ Range: 0 to__S02 __ ps Client: _AZA;S_A___J&7/ EBASLO |
Elev. top of —

MP Casing: N Weamar:__§ksuk_ﬁ___ Casing Skze/Type: /S mp
sl

Reference Bev.

Steel Casing: Borometric Pressure: __~——____ Operator: £/
Ambient Reading (Pressure/Temperature/Time): Stort L 2 | /7“ 2.5 / 10 6% finish L 2.2 //2{7. é/ N4 ‘
m:\?e?ﬁ: arsn Elev. Meas. Fud Pre&gg Readings Trans, Time. | Press. Head Pi:: Level
From From Port nside | Outside | Inside Temp., | HM:S | Outside Port,) Outside Port,] Comments m
Log Cable f. m | Casing | Cosing | Casng K t.m ft.m
& |zs'n /3.7 V230 -
z52) .oJs 2940 | Vo270
6.5 /2830 -
6.6 293.3 | /2723 ”
A V:30:35|
/3.8 /=37 /30.2 =
/3-8 W=3/5 2" Yerrunrrod
b6.b | 13.8 altd ~
Z/ﬂA) 7350" /3.8 J:33230 |
(232) 52.) 273.3 |34 -
- 8z./ =35
| 8z.) 255.) |% ‘ | -
/3.9 J-%-39 347
/3 ﬁ V¥ ‘fs 12“41714/4770«!
6.4 37:/5 -
| 8.4 | /3.9 /i-36:15
b 75" /3.8 29,4 |- o5 -
172" 32.5 =4)-0 “
- 32.8 | 139 J: 42:00 127.1 —
/3.9 | 32.5 2% fermrod
325 ]/3.9 23 -
’ 2707689




ALSIpRY INTINUNINID (D) ivoY
- Fiie Header Infocroatisn —
o DONPANY.uveosa HESTORY INST
TelHeeoansses ERIK RERTLANE
PROJELY.vuu.. EBASCD/IPL
) PROBE INFO... EEI7Z 0-50C
T’ M1SC INFO. ... M3 PREADINGS
TEMP INITS... (K}
PRES UNITS...  PSI
o TEMP WLTeue. 0.1000600
PRES MIET.... 0.10600
MP OFFSET.. €

BATE WELL 2ONE

v Thu Jan 01 -5:00:00
fied Feb 21 0F:44:52

$ed Feb 21 10:12:09

¥ed Feb 21 20:38:05
= Wed Feb 21 10:38:25
Wed Feb 21 10:39:49

Szd Feb 21 10:40:02

o WG Feb 21 10:42:38
$ed Feb 21 16:84:27
Ned Feb 21 10:46:12

Hed Feb 21 10:4B:05

== Hed Feb 21 10:49:34
Sed Feb 21 10:49:38

ded Feb 21 10:4%9:45

o Ned Feb 21 10:49:53
¥ed Feb 21 10:50:01

~ Wed Feb 21 10:50:C9
7 Wed Feb 21 10:50:54
= Hed Feb 2! 16:50:27
Wed Feb 21 10:51:53
¥ed Feb 2! 10:52:2%
Bed Feb 21 10:53:55
Wed Feb 21 10:55:29
Sied Feb 21 10:55:%0
Med Feh 21 10:56:3
= Hed Feb 21 10:57:0¢
ded Feb 21 16:57:33
Ned Feb 21 10:58:47
Sed Feb 21 10:59:02
Sed Fed 21 10:59:34
$ed Feb 21 11:00:05
Wed Feb 21 11:00:33
e Sed Feb 21 11:01:02
Hed Feb 21 11:02:25
ed Feb 21 11:02:44
Ned Feb 21 11:03:45
Sed Feb 21 11:04:34
¥ed Feb 21 11:05:22
#ed Feb 21 11:06:22

poe died Feb 21 11:06:41
fed Feb 21 11:07:44

Ned Feb 21 11:07:54
; ¥ed Feb 21 11:08:23
“ene’ Bed Feb 21 11208255
Hed Feb 21 11:05:25

Sed Feb Z1 11:0%:3
— ¥ed Fed 21 11:10:48
¥ed Feb 21 13:15:1¢
Wed Feb 21 11:15:52

ey

o

et B Bt Bt pa = e b et e P e R S B b bt B 00 R b e B er o Bt b b b Bt e S e Bt b A et fes a e hh Pt Pt P P b b €D O

O Q- CH QT e SN LA €N LN I B 0 i o dn e 0 G Gl L Gl G RS RS R BRI R R e Bea Bee b Bon b bt A Bt Dot hee o f s ba b e b Bt O €D

MCDE

SEMI-AUTD

. SEMI-AUTD

SENI-AUTD
SERI-AUTO
SEXI-AUTC
EEMI-RUTO

SEMI-AUTD
SeMI-AUTO
SEMI-AUTC
SEXI-AUTE
SEMI-AUTD
SERI-AUTO
SERI-AUTD
SENI-AUTD
SENI-AUTO
SEMI-AUTO
SENI-AUTD
SEMI-AUTD
SEMI-ALTD
SEMI-AUTO
EEXI-AUTD
SEXI-AUTD
SEMI-AUTD
SEMI-AUTD
SEMI-AUTD
SEMI-AUTD
SENI-AUTD
SEMI-AUTO
SENI-AUTO
SENI-AUTO
SEXI-AUTD
SEMI-AUTD
SEMI-AUTO
SENI-RUTD
SEMI-AUTO
SENI-AUTO
SENI-AUTO
SEMI-AUTD
SEMI-AUTO
SEMI-AUTO
SEMI-AUTY
SENI-AUTD
SENI-AUTD

INSIDE

232.300
232,200
232,300
232.300
232,400

32,500
232,500
232,500
263.400

232,460
228.200

228,200
219.4600
215.500

219.500
185.900
186.900

186.900
187.000
178.400
178.300
178.300

178.300
94,700
54,70¢

295.500
295.700
296.400
296.500
297,200
297.600
297.800
298.000
238.100

256,106
298,200

298.200
298.200
298.200

298.100
298.100
298.000

2917.300
297.300
297.400
297,100
257.100

296.900
296.300
296.100

242,400
234.600
233,300
232,700
232506

32.400

32,300
232,300

219.400
239.500
239.500

239,500

231.300
231.300
231.300

198.4600
£98.600
198,600

187.900
187.5900
187.800

298.100
298.100
298.000
298.109
298,100
298.000
298.100
296,100

298.200
298.200
298.200
298.200

298.200
298.100
298.100

247.800
297.800
297.500

297,000
257.000
255.%00

ATHOSPHERIC <Efw?¢alewl> Desths 7
lbter w Brackels.

FILE CLUSED - PROSRA® QUIT
13.500 291,700
TEMPERATURE STARILIZATION

[1k40]
IONE | DATA MISLTCATED
[732@ ]

[/31.9']

[1267]



oy Teu &b basdBive i - JLRITHUIY EUTI L A S L

Ned Feb 21 11:07:08 1 & SEMI-AUTO 107.700 295800 4/d
Wef Feb 21 L1748 L 6 SENI-AUTO 107,700 295.800 [1244]

Wed Feb 21 11:18:09 1 6  GENI-AUTD 94700 295.600 |

Ved Feb 2L 10:18:25 1 & SENI-AUTD 94700 295.600

Ned Feb 21 11:19:29 1 7  SENI-AUTO 85.000 295.400

Wed Feb 20 11:20:05 1 7 SEMI-AUTO 86.000 295.300

Ved Feb 20 13:21:06 1 7 SERI-AUTD 97.200 295,100

Ved Feb 20 11:2146 1 7 SERI-AUTO §7.200  295.000

Wed Feb 21 11:22:41 1 T SEMI-AUTO 97.100 295,000 [B4.47]

Wed Feb 20 $1:23:42 1 7  SENI-AUTD B6.000 295,000 -

Ned Feb 21 11:3:42 1 7  SEMI-AUI0 86.000 294,900

Ved Feb 2! 11:25:25 1 8  SEMI-AUTD 53.800 254,700

Ned Feb 21 11:25t46 1 B GEMI-AUTD S3.800 294,600

Wed Feb 21 1264 L 8 SENI-AUTC 86500 294,300

Ned Feb 21 11:27:02 1§ SEMI-AUTD 86900 294,100

Ned Feb 21 11:27:32 1 B SERI-AUTO 66,900  253.800 [123.3]

Wed Feb 21 11:27:48 1 8  SEMI-AUTD S53.900 295.700

Wed Feb 21 11:26:03 1 B SEMI-AUTD S3.900 293.600

Wed Feb 20 11:28:38 1 9 SENI-AUTD 45.200 293,300

Wed Feb 21 11:29:07 1 9 SENI-AUTD 45.200 293.200

Wed Feb 21 11:29:38 1§ SEMI-AUTO 58.700 293100

Wed Feb 2t 11:30:12 1 9 SERI-AUTO 38.500 292,800

bed Feb 21 11:30:50 1 % SEMI-AUTD 52.500 292,800

Wed Feb 20 11:31:19 1 9 SENI-AUTD 58.400 292400

Ved Feb 2! 1:33:09 1 9 SEMI-AUTD 52,100 291.900 [i%0 3,7

Ved Feb 21 11:35:57 1 9 SEMI-AUTD ,  56.000 291800 -

ued Feb 21 L1347 1 9 S0 Jnswle @520 790700 WEAK ACTIVATION FROBE LOOSE
Ned Feb 21 11:35:0 1 9 SEMI-AUTO ags 45,200 292,600 '

Wed Feb 20 1:35:52 1 9 SEMI-AUTD 45.300 29300

Wed Feb 20 11:36:15 1§ SENI-UTO 57.800 291500

Wed Feb 21 11:36:35 1 9 SEAI-AUTO S7.700 291,400

Wed Feb 20 10:3%:24 1 9 SEMI-AUTO 51,600 291,400 ~WEAK ALTIVATIGN
ded Feb 21 11:37: 19 SEM-AUTD S7.600 291,400 [;3/. 2T

Wed Feb 2l 10:33:53 1 10 ERMI-AUTD 19.100 291,200

Wed Feb 20 11:19:06 1 10 SEMI-AUTD 19.100 291.200 .

Wed Feb 20 10:35:42 1 10 SEWI-AUTO T3.000 291,000

Wed Feb 21 11:40:13 1 10 SERI-AUTD 33100 290.800 ;

Wed Feb 21 (1:40:49 1 10 SERI-AUTO 33100 290.600 [’27. ? j :

Wed Feb 21 11:41:08 1 10 SEMI-AUTO 19.300 290.500 NEAK ACTIVATION
bed Feb 20 14247 1 10 SENI-AUTO 13.900 290,100

Med Feb 21 11:43:32 0 0 SEMI-AUTOD FILE CLOSED - PROSRA 0U1T

Soned
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EESTOAY INSTRUMENTS {z) 1989
-- File iiezder infcrsaticn --
LOMPANY. .00 00. o BESTBAY INST

TECHeeaesnes. ER/KS

“oer FROJECTon v 00 EBASTO/IFL

e

=~ Sat Har €3 (7:40:07

p—

PROBE INFO... £EI72 0-50
NiSC INFD.... MBS MARCHI/9O
TENP UKITS... (K}

PRES UNITS... P8I

TENP MULT.... 0.100600
PRES MULT.... 0.100000
TEMP OFFEET.. ¢

DATE WELL ZONE

Sat Mar 03 07:10:5!

-

(3]
[

&
Sat Mar 07 07:
t Mar 03 (7
Sat Mar 03 07:
Sat Nar 07 07:
Sat Mar 03 07:33
Sat Mar 03 07:34
Sat ¥ar O3 07:34:51
Sat Mar 63 67:35:23
Sat Mar 03 07:35:52
Sat Mar 03 €7:37:47
Sat Mar 03 07:38:34
Sat Mar @7 07:39:04
Sat Mar 03 07:32:3

SIS I B
-2 €l ba g

K

[

sdaubh

¢

2N M SO oen

[ I N

ol
-3

Sat Mar G5 07:40:3%
Sat Nar Q7 07:41:37
Sat Mar 07 67:42:38
Sat Mar 03 07:43:08
Sat Mar 03 07:43:35
Sat Mar O3 07:44:06
Sat Mar 03 07:44:35
Sat Mar 07 07:45:05
Sat Mar 03 07:45:44
Sat Mar 0F 67:46:20
Sat Mar 03 07:48:2
Sat Mar 03 C7:46:45
Sat Mar 03 07:45:53
Sat Mar 03 07:47:23
Sat Mar 03 07:47:52
Sat Mar 03 07:51:33
Sat Mar 03 07:52:21
Sat Mar 03 07:52:50
Sat Mar 03 07:53:19
Sat Mar 03 07:53:51
Sat Mar 03 07:54:1¢
Sat Mar 03 08:02:02
Sat Mar 03 0B:03:35
Sat Mar 03 05:04:08
Sat Mar 03 0B:04:34
Sat Mar @7 08:05:05
Sat Mar 03 08:05:35
Sat Mar 03 0Bsée:04
Sat Mar 07 05:05:38
Sat Mar 03 GB:lf:4!
Sat Mar 03 08:12:52

~0»-Mb‘b-‘-“-‘l-‘b—hMMH.—MMHM“MHH&‘HHHMMHHMH-HM&*NF*'—‘O—‘HHHF*NF‘HH

~0-Dvuif_ﬂulnmmwlﬂ&&#-&-hhOINMMCMNCJMM('lutdbithMNNNfJMMMMO—'F*O--MN

[ IO AL ]

Tol

MZOE

_ SEHI-AUTD

N1-aUTd
Mi-ALTE

@y ¢ oy

m m

m
o

E
EXI-AUTE

< s
MI-AUT

oY L LT LN L

EENI-AUTD
SENI-RUTD
SEMI~-AUTD
SEXI-AUTD
SEvI-AUTD
SENI-AUTD
SEMI-AUTD
SEMI-AUTD
SERI-ALTO
EENI-AUTO
SEHI-AUTD
SEMI-AUTD
SEMI-RUTD
SENI-AUTD
SEXI-AUTD
SEXI-AUTD
SEXI-AUTD
SEMI-AUTD
SEMI-AUTD
SEMI-RUTD
SEMI-AUTD
SEXI-AUTD
SEMI-AUTD
SENI-AUTO
SEMI-AUTD
SEMI-AUTD
SEMI-AUTO
SEXI-AUTO
SEMI-RUTD
SENI-RUTD
SEXI-RUTD
SEXI-AUTD
SEXI-AUTC
EENI-AUTD

—mse simn

HEH]

234,360
234,400

) 234,600

227,900

223.700

223,500
186.300

186,409
177.400

177.500
£3.200

ix

295.50¢
296. 400
298,160

293,200

298,388

278,200

298.200
298.000

297.600
297.000

294,900
256,360

oUTSIDE

256,100 298,100
256,300 298.160
200,400  298.200
256,400  29B.20C
42,200 298.300
242,200 298.3CC
282,200 29B.300
242,200 298.300
294,900 298.200
294,600  298.200
294,620 298,200
294,400  298.200
296,400  298.200
296,200  258.200
292,500  29B.200
292,500  298.200
252,500  298.200
292,500  298.200
292,400  295.200
200.900  297.900
200.900  297.B00
200,900  297.700
200,500  297.400
152,000 236.900
192,100  296.500
192,100 295.90%0
192,200  296.500
132200 295,900
192,200 296.900
199,400 296.000

I/

ATNOSPHERIC lfjoivdmf Degth 4o Loder

n  Brocthkess
13.700  292,200483 DT 7:05 #M $£7,87F7 FROX 7.508%
40,590 292,000IN KRATER ON WAY DOWM

DTH 153,69 FROM TS .,
U 159 F1 Irsik bsine

3G EEUOND REAGINGS

DT 183,71 FT Tnede é,;g,:]

WEAK ACTIVATICN

Mislogated
WHARTSFT 7, o fheo:
DTW 184431 T oon Y

[129.6]

DTN 164.10FT

L.
Jocwr'e losir
164.22 FT 7

GAT ¥ISLODATIOW

[129.27]

¢ L344.5



Sat Mar 03 GB:ldalC
Sat Kar 03 0B:14:3¢
Sat Mar 0T OBs15:Z5
Sat Mar 03 05:17:1%
Sat Yar 03 CB:1E:31
Sat Mar 03 §B:19:49

at Mer 03 08:i9:55
Sat Mar 03 08:20:27
Sat Mar 03 0B:20:02
Sat Mar 03 0B:21:21
Sat Mar 03 08:22:0¢
Sat Mar 03 0B:24:58
Sat ¥ar 03 05:28:33
Sat Mar 03 0B:27:04
Sat Mar (3 08:27:32
Sat Mar 03 0B:28:03

Sat Nar 03 €8:28:33

Sat Mar 07 08:26:03
Sat Mar 03 0B:30:4(
Sat Mar 0 0B:32:34
Sat Mar 03 08:33:05
Sat Mar 03 08:33:33
Sat Mar 03 GE:34:04
Sat Mar 03 (B:34:34
Sat Mar O3 0B:35:61
Sat Mar 07 (B:35:35
Sat Mar 03 08:38:%2
Sat Mar 03 0B:dD:l2
Sst Mar 03 28:41:03
Sat Mar 03 0B:41:33
Sat ¥ar 0T 0B:42:902
Sat Mar 07 0B:42:32
Sat Mar 03 0E:43:03
Sab Mar 03 08:43:37
Sat Mar 0F QB:S0:0S
Sat Mar 93 08:52:20
Sat Mar 03 09:01:03
Sat Mar 03 09:01:32
Sat ¥ar 0T 09:02:04
Sat Mar 03 09:02:38
Sat ¥ar 03 (9:03:3%
Sat Mar 03 09:1B:54
Sat Mar 03 (9:19:5%7

[ VR VRN - I - O A

) O 0 -0 0 CO SO OO0 O OO &3 i ~J -0~ 2

L I IR | BN . 4

A
<

*

(S
< O

>

=3

<

e

-~

<

*

L R el I I e e e R L R R T adl ll al la  U T

(%
Q L4 Ll Ll Al Gl D D

owits .o

SEMI-AUTS
SENI-AUTE
SEXI-AUTD
SEXI-AUTD
SENI-AUTD
SENZ-AUTD
SENI-AUTD
SEMI-AUT
SEXI-AUTD
SENI-AUTO
SENI-AUTD
SENI-AUTD
SENI-AUTO
SENI-AUTD
SENI-AUT

SEXI~RUTO
SEXI-AUTO
SENI-AUTD

" SEMi-RUTO

SEMI-AUTD
SENI-AUTD
SEMI-AUTD
SeNi-ALTD
SEHI-AUTO
SEMI-AUTO
SEMI-AUT!

SENMI-AUTD
SEMI-AUTD
EEMI-AUTD
STHI-AUTO
SENI-AUTG
EENI-AUTD
SENI-AUTD
SEMI-AUTD
SENI-AUTE
SEMI-AUTO
SEM1-RUTD
SEMI-RUTD
EEXI-AUTO
SENI-AUTD
SEXI-ALTO
SENI-AUTD
SEMI-AUTD

13.200

3.200
B4.500
§4.400

§4.500
2,100

32,200
§3.400

3.400
17.200

17.200

218,500  294.400

218.600

<0 0
- -

S rD 3 N

0 ~0

-
[ -
€ €3 <D O
< 2D D D

TR Tt e O

294,900
294.300

292.900
292.500

291.400
296.600

289,800

256,600

PRV S

167,400

§9.7%0
5,500
97.860
39,800
59.500

68.40¢
§8.400
£8.300
63,300
48,300

59.300
59.300
99.300
57.400
59.400
59.400

34,700
34.700
34.890
34,850
34,800
34.500

232.8%0
232,800
232,900
232.900

PP re-1Y

295.700

2 A D MY D

253.600
295,600
290,400
293,200
293.100

251,900
291.800
291.700
291,600
.60
291,500

269,700

253,500
295.800
296.000
296,250

[12577

Lizee 12

LTH 165.07FT Trsge Geen
£328.8F7 ~

-—

576 16558 FT_Zpcofe (o:t'f.j

L251.457

[i272]
T4 185,80 7T Tred>  losive
L2313 FT <

1294
[m 15954 F1 Tnsde 45‘;5

00 291.800RT SURFACE

FiLE CLOSED - PROSRAY GUIT
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Appendix F

MW-4 Piezometric Pressures/Levels, Field Data Record, Feb 19,1990
MW-4 Piezometric Pressures/Levels, Field Data Record, Mar 2, 1990
MW-4 Piezometric Pressures/Levels, Field Data Record, Mar 5, 1990

: Westba)/ Instruments Inc.

p—



=< PIEZOMETRIC PRESSURES/LEVELS

F =
[ |
- F )/ FIELD DATA AND CALCULATION SHEET
A N A trumenfs Inc. '
N . | rooe_L_ o _Z

— Pressure Probe Type £LEL7R/ Dote: L ES Zz' 1290 _ Job No.: VB g50
Blev. Ground Stc:  seraiNo:__£E /7% panceno: M=%

Height MPCosng w _
obove Ground Sfe: . Range: 0 to @ __ psi Cient: _Afesh TPc SASCo

Bev.top of ”
MP Casing: - WGather:._ég&,_L_‘i’:'._Ccdng Szoftype: ___MP /-5 TD

]

g?:l' mw' — Boromeric Presswe: ___________ Operator: Q,[ XS
Ambient Reading (Pressure/Temperature/fme): Start _Zz’#ﬂ.;ze_e:_ Finish ____——
fRrorye;  TRIPoD [Nor LownTER, RADS Bockuands) - Berow £5.
p;.enp\’/ha':e',d:?;\ Elev. Meas. Fud P’“‘SS Readings Trans. Time, | Press. Head | Plez. Level
From From Port rnsge | Outsce 1 rede Temp.. { HMS | Outside Port.| Outside Port.}] Comments -
log | Covle | ®+ ™ | Cosing | Casng | Cosmg | * f.m f.m
QA | 9222 /2= 22.6 \po=/
. L 25.3 \W:/1t
il -2 .5 |)p-22
o, 7 [296.% |w:27
1923 /0:32: 3
427> o33
/728 9:33.30
1927 2% | 03¢ 38— |114.7 " JH
//6-7' Mev 19419
¥ p:35
1726 ' 10353, L ernanon
B ‘ 192.6 | 67 8.8 /o 36
g2 B487'2" 10-5 295.9_|10:44
1869 /- 4434
/ 5‘ D 10:-45 |- ' ..
186 9| 7.5 Jo:45% p2.5  |nz’ ok
105 1074 o vy O
1 /&.% 1o-46°8)
/8t.8 Jo: f‘?
IS Jo=43-% ]




el

‘-;-?-m—‘,—: PIEZOMETRIC PRESSURES/LEVELS
N =‘ i W@STDO)/ FIELD DATA AND CALCULATION SHEET

Instruments Inc

N sove_Z ot F-_
T ———"
Datum: Pressure Probe Type ELECTREpate: FES / 7./9% JobNo..__ W E &S50
Bev.Ground Stc:__ " Serial No.: 172 Drithole No..___ 2] w4

™ Height MP Casing
above Ground Sfe:.——______ Ronge: 0 to___243D _psl Client: M TP ‘;/ £84AsCo

Bev. top of

__ MPCasng: s * Weather: _Crear, Goo Cosing See/Type: ML ~/.5 "ZD.
g:f:lr%n::ng:e v Barometric Pressure: __—________ Operator: 16?/ Ks
— Ambient Reading (Pressure/Temperature/Time): Start MAO__O_}_ Finish R
th Qas.
SR L i il Y I B Yo Koo R
Log Cable . m | casing | Casing | Cosng - f.m
. A |Zoves|9507 [01.F LA50
/7.5 2945 (w502 W M s
= /7.5 Yot & 1051 93— | 110.)’ —~
10/.6 /0:5:30 24 unly
/785 |24 | Wp=52 '
- (785 |19 |0-52%
| Zwed |T6cn’ 3" 52.5 . /055
"“' /353 294.9 /15530
_ /357 Vi
- /35F 0% Jo YA
. 5% el
- _ 576 | /353 6253 2% feramerd
)35 ¢ W58
— 5%b 025813,
ZNE S Berd ¢ 9%.8 J=p!
. - )26.% N0/ 330
[26.8 24 8 |0z e 13fi
J20.5 | 430)9 J02:% Ho2-9—110.7’
N ' 45.5/~7 126 .3 ' V03 Z dbAﬁWIu p—
124 1650 :
. 4’.3/.7 04 .
’ 27078%




R

R

P an S PIEZOMETRIC PRESSURES/LEVELS
— H QSTbCﬂ/ FIELD DATA AND CALCULATION SHEET
W & |nstruments Iinc
v oo 3 0 F
Dotum: — Pressure Probe Type Zigemric. Date:_LE8 /9, /990 sobNo: LB &50
Bev. Ground Stc: SericiNo:  EE- I 72 Driinoie No.:._ MK £
m&m‘é — Range: 0 fo___200 __ ps NasA - EBASCo
Bev. top of —— . o
MP Casing: weamer: CL&AR , Loot _ Casng Szeflype: Me=1.S TD.
Reference Bev. —_—
Steel Casing: Borometric Pressre: . Operator: £ /xS
Ambilent Reading (Pressure/Temperature/Time): Stort _[3_7&___,&__2_-? 287.5//0:0> mnisn _——
Depth 10 Meas. Ruid Pressure Readings
PortValve. . m | Elev. Meacs. psi Trans. Time. Press. Heod | Piez. Level
From From Port nside Outade | vade Ter;ap.. H:M:S Out:de r:on Out:de r:ort. Comments
tlog | Coble | "+ ™ | Casing | Cosing | Casing ' '
&lﬁ. @af Wil 4(7'1"4’4" ‘4’/03“045,9%.‘?)\/4'2 ; Lowwrz tﬁ:v!) AWIJ é:l@d s
25.-F
125.F | 48.9 /=
st ~ %" dervn 3 pumchd Trachuere, | towgr Awe Airvge w @45
.0 | £4.31 2]
LB.L I/l
4.2 2]
F6.8 | %.0 12123
¢ |9%78.8 28.3 /= F
/05.6 |294.4 V1%
05. /)8 N /L/ﬁg‘
o.L 284 il9:30 4066~ )4’
1284 Vo5 RV - Yherriaran|
. fo5.6 Z8.4 R73.-7 \l/:H%
[Zowe T (G498 9 /-6 . 23.6 | /=25
' 76 //:2530
%L 2.7 lwz I Mo
F-¢ 1/9.¢ Helgr3o 705 oy
19-6 1 9¢.2 293 8 | //:2F Z'Jmm@Lu
9¢. 2 1-27:30) _
0789




PIEZOMETRIC PRESSURES/LEVELS

FIELD DATA AND CALCULATION SHEET ="
lnstruments Inc. )/

o7
Doturn: - Pressure Probe Type £LELTRIC Dore:._._lE Iﬂ, /990 Job No.: _ /2B L50
Bev.GroundSte:______ SeroiNo: __EE 172 Drihole No._ W~ 4
2:552 Gh?':ti?gf?::__ Range: 0 tol@ kgosem? Clent.__ NMash ~77’1-// £8ASCo
3?&:'3518: T Weather: oot {LEAR  Casing Sze/Type: AP —/5"Z .p.
gteef:l'%nc;%g:ev. - Barometiic Pressure: . Operator: ER,/ KS
Amblent Reading (Pressure/Temperature/Time): Stort MA@QA Finish __—_——
Flui ssure Readings . Depth to Calibration | Piez. Level
Zone | Depth psia ) kg akem?® Trans. | Time, | Waterin MP check Outside Port,] Comments
No. ft. Insifie Omsjda lnsifle Temp., | H:M:S . psia 2
m. Casing | Casing | Casing K m. kg a/em m.
RASE Mom - 54" Chbsewm.|  Mevire Lk oo 2 st pesonbirs lowen .
VI EN 2.5 2 | . |
#7/8 N dle1% | —
774 Je % ~
78.4 N4z
7-2- |20.5 [ 42
Bowe B [976'0" 136 2943 | /-4
67-9 /=41,
69.9 /25 )
£9-9 294.1 V/=50:30 Z S 19/20
69 |15.7 Vi fot¥ /4
13.F |22 W=5/:30 ' 29 dervaml
AR =52
61-9 | 3.7 /252 5%
B 919700 3.3 | 293.% /=55
6l. [ ‘ /):5530 |
bl-1 /=56 i fh e
el ] 1533 P& for3 i 3’
13-F (4.4 Vidr 4 27 fyrvardy =
6048 ¥52.3 '
/3.3 | |
2019




iréq-: PIEZOMETRIC PRESSURES/LEVELS
"l‘ i ’ FIELD DATA AND CALCULATION SHEET

»\)’/

Instruments inc. )/

Dotum: - Presswe Probe Type E£4ELTRI& Date: éB 17, /1990 Job No.: 48 b50
Bov.GroundStei_ SenaiNo:__LE- (72 Drinole No:__ MW/ ~ 4~
above Ground Ste:—____ Renge: 0 to 592 /5igxg orem? Clors___ M358 TP- [esasco
MpCotgi— " weather:_Lee, Li8R _ Casng Sawfiyoe: __Mp =15 Z-D.
g’a':ecf&gw - _ Borometiic Prme:; Opomtor:___f'&,é&_s
Amblent Reodi";g (Pressire/Tempetature/Time): Stort . .S (202 —
Fiuid Pressure Readmgs Depth to Calibration | Piez. Level
Zone | Depth psia__ kg a/em? Trans. | Time, |WaterinMP | check |Outside Port] Comments
No. ft. inside | Outside Insnfie Temp., | HIM:S ft. psia 2 ft
m. Casing | Casing Casing | K m. kg a/em m.
/&’be_ e Y ‘:/441’/ AL%& A Mevvtas fercrs Prz M ACY 9L )
#e9cny | 5.3 /2:03plm.
N 23.7 aﬂ.fjgg
23.% /2830
23.% L2:04
23.% | /3.7 /2:04:3y
Bne o 98513 /3.3 292.9 1/2:p8
3.7 12208341 .
3.2 :09 it /ﬂw 1540
3.7 {13.% 12:00% 55— b1
13.3 13.2 12:10 | 12 "'l’-(r:rlggz,,,,L
313 12503
' 7.7 ' il
Oloue | |318°| [23.0 | - [2:23
87.3% 12:73: 15 .
2.7 f2:2¢ | ~ e feroed
/2.7 |/zso 12-24:1)
s« Bbse v A Ae 2w | Mﬂ_&_)—vﬁ Lowed
— 25,8 2:25
174.9 /22508
%] 12:25:4 B
Py




PIEZOMETRIC PRESSURES/LEVELS

7~
= = WQST )/ FIELD DATA AND CALCULATION SHEET .~
W & Instrumentsinc.

- roge o ot F
Datum — Prossure Pobe Type LLELTRIE Date: LS 19, /990 soono: _HWB €5
lev. Ground St: seriol No: _£E /72 Drinole Nos—_ MW = 4
:glgvh; grzui?s'}%_:___ Range: 0 tog o/em? Clent: /1/4:5' # 77"-’/ EB845co
Mp Cong— - Woeather: Lem , Coor.  CosngSzsrtype: M2 = /5 “
ereet:!'z:n::ngzev. - Barometric Pressure: Opermor:____ﬁ_,&s
Amblent Reading (Pressre/Temperatue/Tme): Stort  L3:7 S/L0:0D prisn ___ ——

Fluid Pressure Readmgs Depth t0 Calibration | Piez. Level
2one | Depth psia__ kg a/em?® Trans. | Time, | Waterin MP check Outside Port,] Comments
No. ft. II'lSIEje Outs_rde lnsnfle Temp., | H:M:S ft. psia 2 ft.
m. Casing | Casing | Casing K m, kg a’cm m.
Jeaid) j2:26
#. 1 12:2%-
L{_ﬁd. F 2=z N
g2. 1 [&:4F e :
93-2 13:28
/8- Z j2218:30
85. 1 249
',85.7 2950
/6%-2. /25.% 2:3: 30
2o1e-2| 945" | 9.5 %96.3 | /12730
-7 £:3¢4=30
/56 -7 /2=3F
- Youe 3 (7505 171.90 __liu3eces
177-30 38:3¢
177.%0] 110.7 37:0%
Ao ¥ z_=:zej+
[75.60 (243
[F5- T [2:4F.3 N’
1.7 | 1.7 12:4%: 4]
270189




o ;

lnstrumen’fs Inc. )/

Ay

PIEZOMETRIC PRESSURES/LEVELS

FIELD DATA AND CALCULATION SHEET

N Pooo_Zo:_Ilﬁ
Dotum: — Pressure Probe Type ELELTRIC pate:_~€8_ 7T, /5f0 Job No.. __ B & 50 -
Blev. Ground Stc: SofciNo:__EE. _1FZ __ pandeNo:___ MW/ -4 - _
i el ninor' Ronge: 0 to__29% _Bsg)kgasem? Cient: Nasa J‘P%L@;ﬁgg__
Wc'&?n:' - Weather: __[1LesR, LoOC Casing szeflype: __MP =15 ‘r.D.. _
:'o‘l:‘r ecr;c:ns:w. — Borometric Pressure: Operator: R/ KS
Amblent Reading (Pressure/Tempercture/Time): Stat  _/3: 7 003 Frush -

Fluid Pressure Readmgs Depth to Calibration | Piez. Level
Zone | Depth psia kga/aﬂ Trans. | Time, | Waterin MP check Outside Port,] Comments | __.
No. fi lnsngle Outg:de lnsngie Temp., | H:M:S ft. psia > ft.
m. Casing | Casing | Casing K m. kg a/cm m.
Wﬁ'&f_ @z % ! 4lv_b 4c1rmé Leavs ABESM ’_ﬂacﬂv&rz, fow ¢R —
/21.8 /2:5},
153.] /[2:56°30
/53.8 2o |l2=5% g
1%.5 |295.8| 2:5%:30
/54.9 l2:58
/55-F 2:59 B
)%.0 22259230
J21.2 Y200 ™
oned | 9508 721|.2 ~ |2%./1/¢03
" |58 105215 -
135.8 | 72//21295 - ¥ | [:03:10] ‘
ﬁmﬂﬂ% oo om /i'gﬂymme_ -
!
2202




Semme”

BESTBAY INSTRUMENTS ic) 1989
= File Header Inforaation —
COMPANY eveeseo HESTEAY INST

TECH. veaveees DND

PROJECTeeues. EBASCO/TPL

PROBE INFD... EEL72 0-500

BISC INFC.... Mid MARO2

TEMP UNITS... (K}

PRES UNITS... FSI

TEMP MULT.... £.100060

PRES MULT.... C.100000

TEMP OFFSET.. ¢

DATE KELL ZDRE

Fri Mar 02 10:33:21 )
Fri Mar 02 10:34:06
vi Mar 02 10:37:04
&9
Fri Mar 02 10:39:37
Fri Mar 02 10:40:15
Fri Mar 02 10:40:45
Fri Nar 02 10:41:18
Fri Mar 02 10:41:47
Fri Mar 02 10:45:12
Fri Mar 02 10:45:05
Fri Mar GZ 10:4£:41
Fri Mar 02 10:47:02
Fri Mar 02 10:47:36
Fri Mar 02 10:48:00
Fri Mar 02 1034E:37
Fri Mar 02 10:50:44
Fri Mar 02 10:5C:83
Fri Mar 02 10:52:31
Fri Kar 02 10:53:00
Fri Mar 02 10:53:30
Fri Mar 02 10:54:01
Fri Nar 02 10:56:43
Fri Mar 02 10:57:47
Fri Mar 02 10:58:14
Fri Mar 02 10:58:46
Fri Mar 02 10:59:18
Fri Mar 02 11:02:11
Fri Mar 02 11:02:17
fri Nar 02 11:02:23
Fri Mar 02 1§:02:25
Fri Mar 02 11:03:31
Fri Mar 02 11:04:00
Fri Mar 02 11:04:30
Fri Mar 02 11:04:59
Fri Mar 02 11:05:22
Fri Mar 02 11:06:07

L

LT N N R R B A B i ol ol ol o o B I R R R SRR R S S SO S SN R S

-
o O

™ &3 N

O O OO O O O O~ O O n 4= fa o u b b N R PO FD

ot ph hd Pea het a b s
D OO ODDOoOO0OS

KODE

. SEMI-AUTD

SEMI-RUTD
STMI-RUTD

SEMI-AUTOD
SEXI-AUTD
SEMI-RUTD
SEMI-AUTD
SEXI-AUTD
SEMI-AUTC
SENI-AUTD
SEXI-AUTD
SEMI-AUTD
SENI-AUTO
SEMI-RUTD
SERI-AUTO
SEMI-AUTD
SEMI-AUTD
SENI-AUTO
BEMI-AUTO
SEMI-AUTD
SEMI-AUTD
SEMI-AUTO
SEMI-AUTD
SEMI-AUTD
SEMI-AUTD
SEMI-AUTD
SENI-AUTO
SEMI-AUTD
SENI-AUTD
SEMI-AUTO
SENI-AUTD
SENI-AUTD
SENI-AUTD
SEMI-AUTO
SEMI-AUTO
SEMI-AUTD

INSIDE

175,100
175.100
175,100

175,100

175,200
122,200
137.200
137.100

" Keoding -

91.600

91,600
55.700

55,800
16.600
16,500
16.600
16,600

16.700

293.500
295.800
295.800

293.900

256,000
296.100
296,100
296,100

I»m‘le

296,00V

295.400
295.300

294,600
293.500
293.500
293.400
293.400

292,000

DUTSIDE

188.200
188.300
188.300

137.100
137.200
137.200
122.200
1.600

106.800
106.800
1056.800

71,100
71.200
71.100

33.900
33.900
34.000

295.900
295.500
255.900

295.100
296.100
296,100
295.100
296,000

295.800
293.700
293.700

293,000
294.800
294.700

292,800
292,500
292,300

v

e
e

e}

ATHOSPHERIC feuivo.lewf Reptn To
loter Tn  Bratkers

TEMPERATURE STABILIZATIGN

DTH 144.BIFT FROM MP 32.33 IN R
_l;_h‘l(( é:l;:]

[1120] )

DTN 145,32 FT Tphside C;.;n.'ﬂj .

e

[

[r63]

o ey

ITH 145.68 7T Tanithe (.;(.3

[re] _

146,02 F1  Tcide 6s¢;j

[ios:7

;;;;;

DTN 145.01 FT Znsche ostr

[/o& 7j

14,100 291.900JUST QUT OF WATER
FILE CLOSED - PROGRAM QUIT
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NESTBAY INSTRUMENTS {c
-- File Header Infsrast
COMPANYveaeu.o . HESTBA

TECHeeeeneass ER/KS

PROJECT. vaus. EBRSCO/IPL

<ﬂl\-

PROBE INFD... EE172 G-50
FISC INFO.... KN4 MARCHZ/S

TEMP UNITS... (K]
PRES UNITE...  PS8]
TEMP MULT.... 0.100000
PRES MULT.... 0.1000G0

TEMP OFFSET.. 0

DAtz

¥on Mar 03 1
Kon Mar 0%
¥on Mar
Nen Nar
¥on Mar
Non Mar
¥on Mar 0%
Pg

¥on Mar 03 15:01:30
£

Mon Mar 05 13:01:32
Mon Mar 05 16:02:19
Mon Mar 05 15:02:39
Mon Mar CF 14:C3:0%

O~

S Ch R Fe T 0
-
FJ A B b B b O
i g4 e MO

o

$= o b fh e s

e en 9 e e o

Mon Mar 05 18:03:43
Mon Mar OF 18:G8:39
Mon Mar 03 18:07:02
Mon Mar 05 16:07:52

Mon Har 05 18:08:23
Mon Mar 05 1£:08:42
Hon Mar €5 16 09:03
Mon Mar 05 $4:09:24
Mon Mar 05 16'12:15
Mon Mar 05 16:12:3

Mon Mar 05 15:13:01
¥on Mar 05 16:43:28
¥on Mar 05 16:13:47
Yon Mar 05 15:14:06
¥on Mar 05 15:14:37
Mon Nar €5 16:14:42
Mon Mar 05 16:18:45
Mon Mar 03 16:19:19
Mon Mar 05 15:159:42
¥on Mar 05 16:20: 03
%on Mar 05 15:20:

Mon Mar €5 16.40.41
Mon Mar 05 14:21:50
¥on Mar 05 16:21:57
%on Mar 05 §6:23:30

-4

¥on Mar 0% 18:23:3%
Mon Mar 05 16:74:52
Mon Mar 0% 16:2
Mon Mar C3.16:
Mon Mar 05 15:

il
5
Mon Mar 05 1b:26:)

5
5
S
b
¥on Mar 05 15:26

o
o o
25:3a
28:55
2114
24:355

N

B SR

)

4

Pe Pe I B o P By e P gl e s pa Ba B g

P N I T R - Y R R Y

E_JER N

WELL ZORE

[ U W Wy

[y

[

L2 2 B & AN I L I S BN TN i O B N B N R e e I

R Pe e B om B e e e () G LA

e oen o oen

N oen

SEXI-AUTY
SEMI-AUTY
SERI-AUTE
SEMI-RUTD

esuT_anT
E#I~ALTD

4
-

§
F
=
-
©

£y £ € N L U
11 1 1Y ey et fny 1y
= oE e
- =0 =]
1
x>
=
-
]

[ e i)
mom
4

-

1
XX
<

t |

SEMI-ALTO
SEMI-AUTO
SENI-AUTD
SEm‘QL’ﬁ
SEMI-AUTD
SEMI-AUTE
s..u 'ﬁUT?J
SEXI-AUTC
SEXI-AUTO
SEMI-AUTO
SEMI-AUTE
SEMI-AUTG
SEMI-AUTD
SEXI-AUTD
SEXI-AUTE
SEMI-AUTS
SEMI-AUTO
SEMI-AUTC
SEMI-AUTS

CEPI-A"T
SERI-AUTD
SEMI-AUTD
EENI-AUTE
SEMI-AUT
SEMI-AUTO

SEMI-AUTE

INGIDE
176,500 295.500
i76.600  295.800
176,600  298.100
i76.600  296.200
176,708 235,400
176700 296,500
176,700 296,500
176,700 296,500
176,800 294.500
176.800 296.860
254,900 296,500
175,800  29&.600
172,500 294.800
172,300 295.80%
172,300 296,800
172,300 256.300
163.700 29u.400
1£3.700  296.400
163.800  296.5G0
183,700  294.500
119.500  296.600
119,500  296.500
119,500 296.300
119.500 296,300
110,800 294,200
110,300 295,290
110.800  296.100

15,800  296.000

ouTsInE

236,700 296.600
182,100 2%5.500
188,100  296.300
183,100  2%0.500
163,800 295,540
177.500  296.500
177,500 236.300
177.500  2946.50¢
137,000 295,500
137,000  2%.400
137,000 296,400
137.000 295.400
127,600 296,100
127.600  295.000
127,600 296,090

27.600 296,000

ATMCSPHERID Ezumie.\% [y);.,
Ua‘llef »  Bracreds

-
\

TRANSDUCER STARILIIATION

LCOTL TA WATER €42 %4 TIST TAL Af
DEPTH TO WATER £48.30 FEST TP GF ¢

ERONE LOTATION

DTW 145,55 FEET BSLX TOP OF If ™
uUﬁPLa NS DEPTH 512 FESY

TIn: > CbS(%j

(ir2-07]

DTH 148,40 FEET
53

Tnsele (as«y\j
COUPLING AT

-
i

rroy
Y £CT
-

[16.0"]

DYH 139,00 FEET CIGPLING DEFTH 391
Tnsule tk‘-tqj

e8]

DEPTH T
Tnside

HATER 149,06 FEST COUPLING
CZu.crq

[122.7)



®on gr 05 15:33:18

%on Bar CF $5:25:52
flon Nar 05 $6:30:81
fion Har 05 $6:30:40
fon Har 05 16:31:10
Fon Nar 05 35:31:33
Mon Nar Q5 16:3%5:3

7

Fon Nar 05 $&:35:0%
¥on Mar 05 14:38:26
ton far 05 16:37:00
tcn Mar 05 186:37:29
flon Mar 05 15:38:43
Non Nar 05 1&:38:49
Mon Mar 05 16:39:03
Non Mar 05 14:3%:2%9
Mo Mar 05 15:3%:50
¥on Mar 05 16:40:5%
Fon Nar C5 16:43:49
T

¥on Mar 05 16:44:16
fion far 05 15:84:45
fon Mar 05 fé:43:!

fon Nar 05 16:45:44
fon Far 05 14:45:18
flon Mar 05 16:46:43
fion Mar 05 16:45:49
fion Mar 05 1&:4E:27
7

Yon RMar 05 18:45:58
Mon Kar 05 16:4%:21
Mon Nar 05 14:4%:5C
fon far 05 1£:50:22
Non Mar 05 18:50:49
Mca Mar 05 14:51:29
fon Kar €5 18:351:35
fion Nar 05 1£:51:3

Hon Nar 05 14:55:32
Yon Mar 05 16:55:41
fion Nar 05 16:54:06
tion Mar 05 14:56:27
fon Nar 05 16:54:59
tion Mar 05 16:57:28
fon far 05 15:53:02
Mon Mar 05 14:58:12
Mon Mar 05 14:53:19
Fon Bar 05 16:58:50
fon Mar 05 14:58:54
fon Mar 05 14:59:22

D N P PP Uy

L ]

L W W

LB W N NG R

e e e B e e e P

o~

-0 DO @ oo oo o [ IR R P R R R S W R ay ] -~ o o o o o

O D ) N -0 -0 -0

10
10
10
10
10
10
10
10
10
10

SENI-AUTD

SENI-AUTD
Seki-AUTD
SENI-RUTD
SERI-AUTD
SENI-AUTO
SEMI-AUTG

SENI-AUTS
SEMI-AUTD
SEMI-AUTD
SENI-AUTD
SENI-AUTO
SEMI-AUTD
SEXI-AUTO
SEXI-RUTO
SEMI-AUTD
SEMI-AUTO
SEXI-AUTD

SEMI-AUTC
SEMI-AUTO
SENI-AUTD
SEMI-AUTC
SENI-AUTD
SEMI-AUTC
SEMI-AUTO
SENI-AUTO

SEMi-AUT

SEMI-AUTD
SEMI-AUTD
SEXI-AUTO
SEXI-AUTD
SEMI-AUTD
SENI-AUTO
SEMI-AUTD
SENI-AUTD
SEXI-AUTO
SEXI-RUTD
SENI-AUTD
SENI-AUTD
SENI-AUTD
SENI-AUTD
SENI-AUTD
SEMI-AUTD
SENI-AUTO
SENI-AUTO
SEMI-AUTC

£8.900

§8.900
80.200

B80.200

£80.200

53.100

53.100

§3.100
$3.190
44,400

44,400

44,400
4,430
44,400

13.800
13.800

13.%00
13.900

295,950

295.800

295,600
293,300

295.300

295.200

294.900

294,900

294,400
294,300
294,100

294,000

293,600
293,600
293,600

292,600
272,500

291,600
291.600

cmvi TR eos an -
SFIR TU eRizk 143,25 FIT

Tnzide (b':!;fj

> aae o
Toe! swilms

St

3/4
106,760 255,800
106,700  295.700 _ r , b
106,700 295,500 Lla?.é'j
DTN 149,35 FEET COUPLING DEPTH 20w
Trside ¢ﬂm:z%j

95.700 293.200
95,700 295,200
95.800 295.200
§4.800 293.100 SECOKD ACTIVATION
94,800 295.100
§4.800 295.100

94,900 295,000 ,
94,500 295,000 [n4.87]

oM om mmme amees

DEPTH TO BATZR 149,37 FELT DDUPLING

Insiele (}Ltt]t’

71,000 294.7C0
71,100 294.800

71100 254,500 .
71100 294.400 ﬁo?.e]

DEFTH TD WATER 189,67 FEET COUPLY

Tr 2ot (b::ij

£2.100  293.90¢
52,200 293.900

62.200 293,800 3
62,206 293,700 [/O?ﬁ J

13.800 292.700
COUPLING AT 149 FEET

I3.800 292,200

33.800 292,000 .
.60 291.800 [/55.? j

13.900 291.500END OF PROFILE 2OKT 1 K0T A
13.900 291.500
13.900 29:.400

FILE CLOSED - PROGRAM GUIT
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Appendix &

MW-3 Groundwater Sampling Field Data Sheets - 6 pages.
MW-4 Groundwater Sampling Field Data Sheets - 6 pages.

Wesfbc)/ Instruments Inc.
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estba Groundwater Sampling

T

o -
u -]
u l_J

A N y_4

N Instruments Inc. FIELD DATA SHEET
Project _AA5A__T72 Z—,/ LbAK o Location _Z2saDentA, CALIfarn?d_ Depth /72 Date @éﬁg
Drilhole No._ /% -3 __ Sampling Zone No. /(2 Stating Time 270 am Finishing Tme 330 .

Techniclans _%ZAS/D»«-/ acr, Cvrier
Water Level Inside MP Casing _{Begimingot Sesskn)  //-/O” froom 120 or T/ " (EndolSessn) /4/, 55’

Sampler Probe Preparation - See Sampling Plan  Collection Botile Preparation - See Sampling Plan
Peol lovnler <17 pa a“' W\,j Lalls.y

SURFACE FUNCTION CHECKS SAMPLE COLLECTION CHECKS (.
i Vi Chack Water Lovel Valho Vave Closed Wator Level Volume Sample 4, {5, .

Fun | Actvation | Mo Closed o Ecvgnctu??f:r Saves | M ih o, | Tme T | Tome MP (R .pv] | Retrioved ?oneainer4 S

. ~ 20 Ho /m_-; /agof 7Y p_g_bﬂn N i (f) ype . ”t;s'z
1 o v v (i v /53.33 9:20:30 | 21330 1$3.34 20.9 | Fil Poremeleys -
2 [ v o v v 11£3.38 10:04:00 | /0%0L. % 3D 153,38 ya) ¥ixvoa IS v Sl
3 v v v, \ 115341 1013548 |10:38\00 152.41 /. X S0 w\
4 7, v [ v v, 1i153.45 [{f02:00  |1ti o4 30D 1£3.45 1.0
5 (4 [ v VvV, v 153,49 l:13:00  {pH2285:30 1€3.50 1.0
6 v o [ v e v 153. SD nisqius ln:s2is /53,52 94
7 [ [ el [ v 153.52 12.18:00 N12:20:320 183.£3 29+
8 v . v | o v __|153.58 2920 [\ ulioo  |/£3.48 q*
9 v o e N V4 /83.62 \3. .30 \% ‘oo 1S3 At
10 Vv, v v -, v/ 11833 13744:00 [ 18:96"32  1;€3.68 g
11 v v v 4 - lisz.é7 14:25:30 | 14:29:00 |153.47 9% 0’ Pross
12 v v v vy v 1153.6%7 14:47:(5 | {4:50:15 153.70 KT - Refupce.
13 — v g 7 v /58 .FZ [B:135 00 | (Felb:a /53.22. -1 4
14
15
16
17 N
18
19
20
21
22
23 v
24
25

Total Volume :

FIELD DETERMINATIONS ( APPEARANCE, pH, SGC. , etc.) __3:35__ PH 7.0l Temp 15.4 5930
270709 3:15 ,QL\ 2:03 Temp  17.9 Se Y50

ot




Groundwater Sampling

lnstrumenls Inc. y FIELD DATA SHEET

!
Project Nasa IR [£8asco Location _ IAPenA, CALiForvA Depth 252 Dale /E5 25'/7.’
Drihole No._A/#/=3 __ SamplingZoneNo. &3 Starting Time 7= 452 . Finishing Time _\3:00
Techniclans _£2/%%/Dm*
Water Level Inside MP Casing (Boginingol Sessin) _/6/55 ' & 7:35am. (EndotSossion ) ‘See.  2owe & SuueT.
Sanvpler Probe Preparation - See Sampling Plan  Collection Boltle Preparation - See Sampling Plan
L}
17
SURFACE FUNCTION CHECKS SAMPLE COLLECTION CHECKS 4 % 260w, s.'s.
ton Vacuwm Check Vave | E Vaive Wakr Lovel Vaho Vahe Closed Wabr Lol | Volume Sample
':;"f,', Actva Valve Closod Open c"&“é?& Closed h?\u’(n.m) Time Open Time hMP(R ,m) ﬂe'mvefi ‘73:::*"“
r vl s v vl = [£8.49 | 94i00|B:.4-c0 [/55.9F |=1,0 [fel borgurlers)
2 v v v v Ve 153 .5t 30 | 9:13:130 153.50
3 (Ve o (v [ [ 155465 lve 0, “ " ?ﬁ'o "
4 > - S < &arhu' s E
5 et [V vz (vl 1 15602 | J0:18:%0]| p:19:00 1%.43
6| (e v o | isteo foiSTi00] (0:< (i 20 | /5,18
7 s [ v 1 v v 1%.22 {1219 30] 11:l¢.00 156,23
8 v v’ v v 'V 15¢.29 3300 | 1] < 39:30 156.20 "
9| - %4 Cl vV __|15¢.3% _ |11.00:00 | j:02:50 | ]56.3 LoX
10 v v [Wd [ v’ 1.4/ 122430 1 12:25%0 1 /%6-41
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
Total Volume :
FIELD DETERMINATIONS ( APPEARANCE, pH, SC. , elc. ) 8 S0 y“ 715 Teep 16.8°C S 3%
208 1.:30 pH 7.1l Teaplr0.0°C Se 9|

o { { { i {

from
(o N
PR



- 5,

-

Techniclans- fﬁ,;ks,; AM

Water Level Inside MP Casing _{ Beginning of Sesslon )
Sampler Probe Preparation - See Sampling Plan  Collection Bottle Preparation - See Sampling Plan

Westiodl,

Instruments Inc.

project —_AlsA / ShL

Drillhole No. MW->

Sampling Zone No.
<.

(O | (

Groundwater Sampling

Starting Time

1314

SEE Fo~ve B  SHeeT .

FIELD DATA SHEET

Finishing Time . 5-30_ P

{ End of Session )

165.32!

Gosren o Reelz 10U m,

Sampe S ¢

2 X toaml voa's

Al CoVecded IR
SURFACE FUNCTION CHECKS SAMPLE COLLECTIONCHECKS  4rate o SS- Redles
i Walr Levol alve Vabe Closed Water Level Volume Sample -
1}’2 Actvation \\,lmm(:bqs;d‘ g;'ev: oo \éabhs'eod hmg(n ,m) ¥'m Open nm’ nMP (R ,m) Ret(ri'e)ved g;:e'ainef
1 o [ L [ _~ |1 1%609" 12250 | 32720 108 ~ 1.0
2 J WV v (V4 v 156-172° 13:83:a0 |13 §5:30 |156.15 ~v/.0
3 w ~ ./ v | iss.2l’ 14 12:00]14:21 30 1L.56.22 ~le
4 v, el e v (vl 2£¢.2¢ 7 Timwwioolitiusi3ze | 156.28 ~lo
5 (V4 v v o v | 56.38" lig:i0: 5|5 13:00 | I56.35 ~/e0
6 v o v v v 156407 |15:35:30 | 15:32:50 | 715694l ~l.0
7 v v v el 7 11564977 | Pegpcrt Piws samp|Vacrn MM;%
8 v v v v v /56.68" | lb=33:40 | /4:36> /o /56 .62 ~/.0 rIvATS
190 v v v |1 v v | /56.783" [ /F:02:30 |/7:05:00 §56.38 .0
11
12
13
14
15
16
17
18
19 -
20
21
22
23
24
25
Total Volume :
FIELD DETERMINATIONS ( APPEARANCE, pH, SC. , elc. ) _H a2y 13:30._pH 8.6 Tenp 184°C S. yoo
2078 : : 12:15 ';H 8.4 Temp [6.8°C Se33&

=4
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Groundwater Sampling
FIELD DATA SHEET

estba bay

Instrumenis Inc.

. . /
Project MsA S / LRASCo Location P‘-’“/em 4/15@@1 Depth ————--—558 Date .—_MV 1[99
Drhole No. =3 ___ Samping Zone No. Starting Time _Z:55 4. Finishing Time __ 12038’
Techniclans _K_JAr'k D, J
Waler Level InsldeMPCaslng (Bogiingof Sessn)  J4S.21 o 7840 AMN. (EndolSession )
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